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Hand size, but with the features of a full-size V-O-M. 


20,000 ohms per volt DC; 5,000 AC. 


Ouls|eapy eumosg YOUNG Be 


EXCLUSIVE SELECTOR SWITCH speeds circuit andrange 
settings. The first miniature V-O-M with this exclusive 
feature for quick, fool-proof selection of all ranges. 


SELF-SHIELDED Bar-Ring Instrument; permits checking 
in Strong Magnetic Fields. 


Fitting interchangeable test prod tip into top of tester 
makes it the common probe, thereby freeing one hand. 
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Unbreakable plastic meter window. 


BANANA-TYPE JACKS—positive connection 
and long life. 





The t comprehensive test set in the Triplett line is Mode 
100 V-O-M Clamp-On-Ammeter Kit, now available atd 
The world's most versatile instrument 
V-O-M plus a clamp-on-ammeter wit 
neasurements without stripping the wire Ha 
’ , 1 holds and displays all the M 
310 miniaturized V-O-M, Model 10 Clamp-On-Ammeter, Mode : 
01 L Separa N 311 
Carrying-Case, which neatly accommodate 
Modél 101 literally make t possible t« 
yf the line whe 1g Model 10. Exter eads pe 
Mode! 10 at a distance from the V-O-M. Complete M 
only $59.50 


For full information see your Triplett distributor 


or write 


AND A VOM FOR EVERY 
PANEL METERS PURPOSE AND EVERY PURSE 
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NOW READY 
The NEW NRI Home Study Course in 
ELECTRONICS 


PRINCIPLES — PRACTICES — MAINTENANCE 











SPECIAL TRAINING 
EQUIPMENT 


No extra cost. In NRI Electronics train- 
ing especially developed training kits 
bring to life theory you learn in easy, 
illustrated lessons. You get practical ex- 
perience with Thyratron Tube circuits, 
Multivibrators, Capacitors, Diodes, Tran- 
sistors, Telemetry, Computer Circuits 


and other basic circuits and components. 


i 1 Get practical experience 
measuring voltage, current, 
building circuits. 
KiT 2 Build d’Arsonval type Vac- 
uum Tube Voltmeter. Test 
power line frequencies, high audio, radio 
frequency signals, resistances. 
KIT 3 Practice with resistors, Ca- 
pacitors, coils. Work with 
half-, full-wave, bridge, voltage doubler 
and pi-type filter circuits. 
KIT 4 Build circuits with pentode 
tubes, selenium resistors, 
transistors. Build oscillator, check signal 
phase shift with oscilloscope. 
KIT 5 Experiment with thyratron 
tube circuits, Lissajous pat- 
terns. Study basic amplitude detector cir- 
cuits, modulation, demodulation. 
KIT 6 Get practical experience 
with magnetic amplifiers, 
learn to use modified Prony brake; deter- 
mine motor torque. Use strobe dise to 
measure motor speed. 
KIT 7 Learn effects of positive and 
negative feedbacks (used in 
analog computers). Practice varying po- 
larizing voltage and illumination. 
KIT 8 Experiment with multivibra- 
tors used as timing genera- 
tors in binary counters, and as frequency 
dividers. Learn to use blocking oscilla- 
tors, thermistors. 
KIT 9 Practical experience in 
telemetry circuits used in 
earth satellites, remote control devices. 
Work with basic circuits used in digital 
and analog computers. 
KIT 10 Assemble circuits in elec- 
trical and electro-mechani- 
cal systems, make valuable practical 
electronic circuits. 
MAIL COUPON—New 64-Page Cata- 
log pictures and describes Training 
Kits, explains what you learn. 
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NRI is America’s oldest, largest home 
study Radio-Television-Electronics 
school. For over 45 years NRI has been 
training men without previous experi- 
ence for success in Radio-Television 
Servicing and Communications. Now, 
expanded uses of Electronics in indus- 
try, business and defense are increasing 
the demand for Electronic Technicians. 
Four to seven Technicians are needed 
for every engineer. To meet this de- 
mand NRI announces a complete, com- 
prehensive course in ELECTRONICS 
—Principles, Practices, Maintenance. 
This training stresses basic fundamen- 
tals because so many Electronic devices 
are built around identical Electronic 
principles. It is for beginners, or for 
Technicians who wish to expand their 
knowledge. 


This is the 
Electronic Age. 
Electronic 
Equipment is al- 
ready being used 
to count, weigh, 
control flow of 
liquids, solids, 
gases. Control exposure in photog- 
raphy, detect fumes, or fire. In- 
spect at remote points. Supervise 
traffic. Survey land areas and ocean 
contours. Search for oil, miles be- 
neath the surface. Measure radia- 
tion and control power levels in 
atomic installations. Control air 
traffic. Translate one language into 
another. The MILITARY applica- 
tions of Electronics . .. particularly 
in space rockets and missiles, track- 
ing devices, etc.,... probably equal 
all of the uses above. Electronic 
equipment is used to machine parts 
through complex cycles. It is used 
in business to process data, control 
inventory, prepare payrolls, post, 
calculate, and in 
medicine for 
electrodiag- 
nosis, measure 
body character- 
istics, electro- 


surgery. 
Job Counselors Recommend 
Right today a career in Electronics offers 


unlimited opportunit Job Counselors 
know the pay is high, jobs interesting, 
advancement opportunities great. They ad- 
vise ambitious, aggressive men who want 
higher pay now and er future: “For 
an interesting career, get into Electronics.” 
Learn More to Earn More 

Simply waiting and wishing 
job won't get you ahead 


for a better 
You have to de- 
cide you want to succeed and you must act. 
NRI can provide the t ning you need 
at home in spare time. N d to go away 
to school. You don’t need a high school 
diploma or previous Electronic experience. 
This course is plann » meet the needs 
You wo! ind train with 
components and cir s you will meet 
throughout your Electror career. You 
get espec ially developed training kits for 
practical experience that make Electronics 
easy, simple to learn. 

bona AD : _— 


of beginners 


Oldest and Largest School 
Training men to succeed, is the National 
Radio Institute’s only business. The NRI 
Diploma is respected and recognized. NRI 
graduates are everywhere throughout U.S. 
and Canada. Mail the coupon today. New, 
FREE 64-page Catalog gives facts, oppor- 
tunities about careers in Industrial and 
Military Electronics, also shows what you 
learn, facts about NRI’s 
Radio-Television Se: 
Television Communi 
ments available. 


other courses in 
and Radio- 
s. Monthly pay- 


b OLDEST & LARGEST HOME STUDY RADIO.TY SCHOOL 
> o e 

ational adio Institute 
WASHINGTON 16, D.C., ESTABLISHED 1914 


MAIL THIS COUPON NOW 


I NATIONAL RADIO INSTITUTE 


Dept. OHF 
| Washington 16, D. C 


" st or obliga- 


ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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Formerly RADIO-CRAFT @ Incorporating SHORT WAVE CRAFT m@ TELEVISION NEWS m RADIO & TELEVISION* 


EDITORIAL 


25 Microtelevision—Hugo Gernsback 


TEST INSTRUMENTS ON THE COVER—— 


26 Automatic Ac Vtvm (Cover feature)—Joe Marshall 
29 Transistor Power Supply for the Service Bench—James E. Pugh, Jr. 
31 Make an Audio Wattmeter from Your Vtvm—Robert G. Casey The Knight-Kit ac vtvm out 


32 Boost Bridge Accuracy with a Null Amplifier—Forrest H. Frantz, Sr. of its case—from the front 
33 Wall of Sound and from the rear. When on 
unknown voltage is applied, 


AUDIO-HIGH FIDELITY tne ogee fan 
34 Intercoms and Boat Hailers Improved by Transistors—Robert F. Scott paste nee" aes 
36 Low-Cost Starved-Current Amplifier—Paul S. Lederer — 
37 More Bass from Smaller Loudspeakers, Part II 
—Norman H. Crowhurst 

40 Special Effects with a Tape Recorder—John A. Larson 
42 Zener Diodes Prevent Speaker Burnout—Ronald L. Ives 
43 And Now ... Reverberation 


RADIO 


44 Build the Super-Eight—Martin Klein 
47 Single-Sideband Transmitter Adjustments—Edward M. Noll 
49 No More Ovens 

Mm 50 “Little Handful” Citizens-Band Transceiver—I. Queen 


Istory on page 26) 








INDUSTRIAL ELECTRONICS 
53 Regulated Low-Voltage Power Supply—Lawrence J. Murphy 


54 Introduction to Ultrasonics—Tom Jaski 
56 Fluid Amplifier 
57 Infrared in Industry—Barron Kemp 
59 Grid-Current Limiting Resistors—Dellroye D. Darling 


ELECTRONICS 
60 Missile Control and Guidance—Marvin Hobbs 


68 New Departures in Tubes and Semiconductors—Larry Steckler 
72 Parallel/Series Resistance Calculator—S. J. Salva 


WHAT’S NEW 


73 Pictorial Reports of New Developments 


TELEVISION 


78 Foldover, Halos and a Cure—Hector O. Algarra 

80 TV Clinic—Conducted by Jack Darr 

84 Stop Horizontal Jitter—Lawrence Shaw 

90 Set or Station Causing Your Color TV Troubles?—Jack Darr 
95 Watch Those Peaking Coils—Lawrence Shaw 


115 Business and People 6 News Briefs 
20 Correspondence 98 Noteworthy Circuits 
119 New Books 106 Technicians’ News Average Paid Circulation 
117 New Literature 109 Technotes Over 174,000 
100 New Patents 112 Try This One 
102 New Products 111 50 Years Ago : 
96 New Tubes and Semiconductors Ci FIDE um) 


RADIO-ELECTRONICS is indexed in Applied Science & Technology Index (Formerly Industrial Arts Index) 
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MAKE MORE MONEY 
on conn, sown oo ELD 4 8 ALS) 


HOME TRAINING! m  RADIO-ELECTRONICS 


BETTER...Training that is proved and tested tog rH, 
F, 
5 


BETTER... MORE COMPLETE...LOWER COST... 


in Resident School shops and 3 ws «ff 


laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 


MORE COMPLETE... You learn ALL PHASES of 


Television-Radio-Electronics. 


LOWER COST... Other schools make several courses ] 
out of the material in our ONE 
MASTER COURSE... and you 
pay more for less training than 
you get in our course at ONE 


LOW TUITION! 


You get all information 
by mail... You make 
your own decision... at 
home! NO SALESMAN 

WILL CALL 


TOP PAY...UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 
You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay— in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar, Government Missile Projects. 





NATIONAL SCHOOLS SHOP-METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
positions. 


YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training—YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
complete TV set from the ground up, 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 

EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course—and more — while 
studying. So can you! 


RESIDENT TRAINING AT LOS ANGELES 


AUGUST, 1960 


LESSONS AND INSTRUCTION MATERIAL ARE 
UP-TO-DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop-Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 

SEND FOR INFORMATION TODAY... it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK “Your Future in 
Television-Radio-Electronics'’ and 
FREE Sample Lesson. Do ic TODAY, 
while you are thinking about your 
future. It doesn’t cost you anything 
to investigate ! 


GET THE BENEFITS OF OUR OVER 


50 YEARS EXPERIENCE 


Approved for 
GI Training 


YOU GET... 


© 19 Big Kits—YOURS TO KEEP! 
Friendly. Instruction and Guidance 
Job Placement Service 

Unlimited Consultation 
Diploma—Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 


SHOP-METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 
. Television, including Color TV 

. Radio AM & FM 

. Electronics for Guided Missiles 

. Sound Recording and Hi-Fidelity 

. FCC License 

. Automation and Computers 

. Radar & Micro-Waves 

- Broadcasting and 
Communications 


NATIONAL fst SCHOOLS 


MAIL NOW TO 


i 
NATIONAL TECHNICAL SCHOOLS, Dept. RG-80 s 


4000 S$. FIGUEROA ST 


LOS ANGELES 37,caur, ff 


£ Rush free TV-Radio “Opportunity” Book and sample i 
Besson. No salesman will call. f 


NAME 





ADDRESS 


cITY 


") Check if interested ONLY in Resident Scheel trair 
Wererans Give date of Discharge ___ 


Los Angeles 37, Calif. “| 


AGE ood | 


mn —<I 
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Scatter Communications 
For Armed Forces 


A 6500-mile communications sys- 
tem designed to give the Pacific area 
virtuaily troublefree communications 
has gone into operation. Built for use 
by the Armed Forces, the Pacific 
Scatter Communications System uses 
advanced iopospheric and _ tropo- 
spheric scat propagation to give 
better than 99% reliability. Unlike 
most scatter systems, parabolic an- 
tennas are not used. Instead, 200- and 


Corp., to keep their commercials on 
a high plane or risk having their 
messages turned off by viewers from 
their easy chairs. He said: “No 
longer must a viewer go to his TV 
set to turn it.off or change stations. 
He can do this in a split second with 
a simple remote control.” 

Speaking at a meeting of 1,200 
Eastern TV dealers at Miami Beach, 
Fla., Siragusa estimated that 10% 
of sets being sold today have remote 
controls. He said: “Advertising men 
and advertisers on TV can no longer 
ignore the threat held by an esti- 
mated 3,000,000 homes having TV 
receivers with remote controls. Tele- 
vision is too costly a medium for 
advertisers to risk pushbutton censor- 
ship.” 


have a recorder and _ reproduce: 
interposed as a time storage device. 
In a multi-channel system the num 
ber of channels is equal to the 
number of main transmission paths. 

A track is a path which contains 
reproducible information left on a 
medium by recording means ene 
gized from a single channel. 

When a time storage device is 
used, the channel may be divided 
into two parts: the recording chan 
nel and playback channel. 

A recording channel includes the 
means by which sound is prepared 
for storage on a single track. 

A playback channel includes the 
means by which the recorded sound 
on a single track is reproduced. 


Electronic Highways Come 


Solid-State Transducer A Step Closer 


400-foot antenna arrays composed of 
stacked dual-frequency corner re- 
flectors handle the signals rather 
than the more usual dishes. The ones 
shown in the photo are at the Wake 
Island station. 

The scatter technique beams radio 
signals at the ionosphere or the tropo- 
sphere, to bounce back to earth in a 
scattered fashion. The signals are not 
broken up. They are only scattered. 
Diversity reception is used. One re- 
ceiver will pick up the clearest sig- 
nal. If it should fade, another re- 
ceiver will pick up another “branch” 
of the same signal without a lapse. 
In this way a steady flow of intelli- 
gible troublefree information is in- 
sured. 

The system, which was built by the 
Army and Page Communications En- 
gineers, permits reliable communica- 
tions between a transmitter and re- 
ceiver 600 to 1,200 miles apart, even 
under conditions which disrupt nor- 
mal long-distance radio signals. 


Pushbutton Censorship 


Advertisers were warned by Ross 
D. Siragusa, president of Admiral 


A solid-state transducer using sil- 
icon wire has been developed by 
Statham Instruments, Inc., Calif. 

The newly developed transducer 
has thermal characteristics equal to 
those of a standard strain gauge. 
Thermal coefficient of sensitivity is 
around .015% per Fahrenheit degree 
with a thermal zero shift of less 
than .01% of full seale per Fahr- 
enheit degree. 

The output level is high—about 
30 to 40 times that of a conventional 
strain gauge. This makes the semi- 
conductor transducer fully compat- 
ible with existing telemetry equip- 
ment without the need for the 
amplifiers used to raise the conven- 
tional gauge’s output level. 

It is expected to be on the market 
in about 5 months. 


Recording Standards for Tape 


The Magnetic Recording Associa- 
tion has adopted terminology stand- 
ards on the use of the words channel 
and track. The most important point 
in the standards is one that affects 
the stereo man. It states: “In a 
multichannel system, the number of 
channels cannot exceed the number 
of tracks.” In other words, if a par- 
ticular stereo program is recorded on 
two tracks you cannot have three- 
channel playback—the sound that 
comes from a fill-in speaker that 
eliminates the hole-in-the-middle does 
not qualify as a third channel. 

Some of the specific definitions: 

A channel is a single complete 
electronic transmission path for 
sound; it must include one or more 
separate microphones, an amplifier, 
one or more loudspeakers. It may 


A full-size electronic highway has 
had its first public showing. Dem 
onstrated by RCA in cooperation 
with General Motors, two specially 
equipped cars were guided automat 
ically around a test track at RCA’s 
David Sarnoff Research Center in 
Princeton, N. J. Acceleration, brak 
ing and maintaining a safe distance 
between vehicles were all automatic 
ally controlled by electronic signals 
from the road. (RADIO-ELECTRONICS 
described this system in an article 
by Vladimir K. Zworykin, “Electron 
ics Guides Your Car”. This story in 
the April, 1959, issue was one of a 
series on electronic highways.) 

During the tests, circuits built into 
the road were used to inform the cars’ 
“drivers” of simulated road inter 
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JOB OPPORTUNITIES! 
Men W2%90/7./778 
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Thousands of companies in the United States and Canada who have 
employed DeVry Tech men prove two most important facts: (1) Electronics 
is one of the biggest, fastest growing opportunity fields of our time; 
and (2) DeVry T graduates are “WANTED” MEN. 


Whether DeVry Tech prepares you in spare time at home or in its modern 
—_ or Toronto Laboratories, your training is designed to get you 
to meet the exacting standards of industry. You get practical 
ovale ng that not only helps to fit you for a job or a service shop of your 
own—but also | gr you a feeds tion for a career that can be profit- 
able the rest of your life. 
You work over 300 ep tp tae ow | experiments at home, using DeVry 
Tech’s exclusive Electro-Lab method. You build and KEEP valuable equip- 
ment. With another DeVry Tech exclusive, you have the benefit of 
training movies that you can show over and over until basic points are 
crystal clear. Special texts guide you every step of the way as well. 


HOW DeVRY TECH CAN “BLUEPRINT” YOUR CAREER! 
Rts Sate 08 ae ag ee Se eee ee 
know the of orobi 


je pert write for FACTS Learn how you TOO can be a member of 

ee Causes ot beter ee wae the continent . . . men who were 

property trained. Coceuraged, appttetated snd enderstocd! SEND Uit COUPON NOW! 
EFFECTIVE EMPLOYMENT SERVICE 


DeVry Tech's effective Employment Service is available to all graduates 
withoet additonal cast 


2 FREE BOOKLETS aoe eee 


DeVRY TECHNICAL INSTITUTE 

4141 Belmont Ave., Chicago 41, Ill., Dept. RE-80 
Please give me your 2 FREE BOOKLETS, “Pocket Guide to Real Earn- 
ings” and “Electronics in Space Travel; also include details on how 
to prepare for a career in one or more branches of Electronics. : 


Name ipiiemaiietenD pes 
PLEASE PRINT 
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Street 


D V TE C H N ICAL i 
Sa INSTITUT b (0 Check here if you face military service. 


“4 A ¢ 2075 Canadian residents address: DeVry Tech of Canada, Ltd. 
CHICAG®@ ® TORONTO 970 Lowrence Avenue West, Toronto, Ontario 
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MODEL C412 VU-BRITE 
110° Button Base—Series 
ALL Filament Voltages 
$1.75 net 


MODEL C403 VU-BRITE 
Duodecal Base—-Series 
ALL Filament Voltages 
$1.12 net 


MODEL C411 VU-BRITE 
110° Button Base—Parallel 
ALL Filament Voltages 
$1.49 net 


MODEL C311 UNIVERSAL 
110° Button Base—6.3 Volts 
Series or Parallel 

$2.98 net 


all available from your 
Perma-Power Distributor 


® 


3100 NORTH ELSTON AVENUE e 


New ~o» unit 
guards against 
- picture tube 
% damage 
>” caused by 
' excessive power 
boost 


When you're trying to brighten a 110° button base 
picture tube, watch those series heaters! Many of the 
newer sets have controlled warm-up filaments with 
ratings of 2.34 and 2.68 volts. (Older sets are usually 
rated at 6.3 volts.) 


These new tubes use finer heater wire and closer 
element spacings—which makes them more efficient, 
but more fragile. Too much power boost will “blow” 
these low voltage filaments! 


On these newer tubes, you can not safely use a 
Britener made for older sets. But you can use the 
new Perma-Power Model C412 on these and older 
style tubes. For the first time, here's one Britener 
for all 110° button base series string heaters—the 
only Britener that works properly for 2.34, 2.68, 
4.70, 6.3 and 8.4 volt filaments! No switching nec- 
essary—no adjustments required. 


The Model C412 Vu-Brite is one of four new 
Perma-Power Briteners, all engineered to fit properly 
and work properly. Without excessive inventory, 
Perma-Power—and only Perma-Power—can now 
assure you of complete coverage—a Britener that’s 
right for every picture tube in general use today. 


COMPANY 


CHICAGO 18, ILLINOIS 
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Look what's 
coming up in 


RADIO-ELECTRONICS 


In future issues: 


\-Transistor Set Operates 8-inch Speaker 

How Service Technicians Can Avoid Legal Pitfalls 
Radio Control with "Oomph" 

You Can Build an Electronic Timer for Guns 

Design and Build the New Twin-Coupled Amplifier 
Understanding Magnetrons—Industrial Power Generators 
Servicing Sync Stages 


3 years—$10 
Subscribe now—rates going up offer October 31 


RADIO-ELECTRONICS 


154 West 14th St. New York 11, N.Y. 


Subscription Rates: | year—$4 2 years—$7 





NEWS BRIEFS (Continued) 


sections, service areas or hazardous 
conditions ahead. This automatic 
electronic road can be used by elec- 
tronically equipped and by non- 
equipped autos simultaneously. Both 
produce warning signals. The differ- 
ence is that the equipped car uses its 
complement of electronic gear (see 
photo) to automatically react to elec- 
tronic signals. The driver of the 
standard car must keep track of 
roadside signs and lights that warn 
him of cars head and other possible 
dangers. 


Hugo Gernsback Award 


Leonid Garder of Nyack, N. Y., 
has been presented a l-year scholar- 
ship for 1960-61. This annual Hugo 
Gernsback Award goes to an elec- 
trical engineering student of out- 
standing ability and promise of suc- 
cess in electronics. Mr. Garder will 
be a senior at New York University 
College of Engineering next Sep 
tember. Several years ago, he and his 


mother escaped from Russia. They 
lived in Paris, France, for 7 years 
but never took out citizenship papers 
as both Leonid and his mother had 
always hoped to settle in the US. 
Today this dream has come true. In 
Leonid’s own words, “I think the 
man who can appreciate freedom and 
prosperity most greatly is one who 
has lived under tyranny, hunger and 
fear. It is for this reason that I feel 
especially grateful, to you and t 
this country for this opportunity.” 

Winner of the annual $1,000 award 
is selected by the faculty of the Col 
lege of Engineering. 


Speedy Switching Transistor 


A new production technique makesit 
possible to build switching transistors 
that work 10 times faster than exist- 
ing ones. Units made by the new 
process are called epitaxial diffused 
transistors. This process forms an 
extremely thin, lightly doped collec 
tor region which is grown on a heav- 
ily doped low-resistance layer. The 
lightly doped area has a high resist- 
ance and, by keeping this layer thin, 
collector resistance is reduced and 
switching time with it. Epitaxial dif- 
fusion makes possible a high-resist- 
ance collector layer that is as much 
as 30 times as thin as usual. 

The epitaxial techniques, developed 

(Continued on page 12) 
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Boat-to-Boat, 
Ship-to-Shore 


Local Trucking, 
Delivery, 
Construction Work 


For Farming 
Operations 


For Auto-to-Auto 
or Auto to 
Home or Office 
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Citizens Band Superhet Transceiver Kit 


BEAUTIFUL STYLING...UNEXCELLED PERFORMANCE 


¥-7121 
$7995 


down 


Have dependable, economical 2-way radio commu- 
nication with this top-rated, do-it-yourself trans- 
ceiver. Has two crystal-controlled transmitting 
positions; operates at maximum FCC legal power 
input of 5 watts fully modulated. Superhet receiver 
is continuously tunable over the full 22 channel 
band; also has two optional crystal-controlled fixed frequency 
positions. Works just like press-to-talk intercom—speaker also 
serves as mike. 

Ultra-selective, highly sensitive dual-conversion superhet 
receiver features built-in adjustable squelch and noise limiter. 
Sensitivity (manual) is better than 1 uv for 10 db S/N; crystal, 
1% pv. Includes built-in AC power supply. Easy to assemble; 
has dependable printed circuitry and pre-aligned IF trans- 
formers. With distinctively styled high-impact case, 5 x 12 x 12”. 
Complete with all parts, wire-type doublet antenna, and one 
transmitting crystal (available for any channel from 1 to 22— 
specify preference). FCC application form is included (license 
is available to any citizen over 18—no exams to take). See 
below for DC mobile supply, vertical antenna, etc. Wt., 20 Ibs. 


Model Y-712L. $5 Down. ONLY 


Y-729L. 3 Ft. Vertical Antenna. 2 Ibs. NET 

Y-714L. Mobile Mounting Bracket. 4 lbs. NET 

Y-723L. 6-12 V. Mobile Power Supply. 6 Ibs. NET....... .10. 
Y-769L. Optional Receiving Crystal (specify frequency). . 1.99 
Y-719L. Optional Hand-Held Mike. 1 lb. NET 


Manufactured and 
sold exclusively by 


ALLIED RADIO 


1960 


¥v. 
pl THE JUDGE oF 
Eht-kit VALUE; 


Examination Privilege 
take a 


Sonfident you'l 
! 

can make this 
LETELy s 


ATISEF j 
~ turn the kit for full read Bee ~ 





a 
Top Buy Citizens Band Transceiver Kit 


Now have your own private 2-way 
radio system at an amazingly low cost! 
Consists of easy-to-assemble superre- 
generative receiver vatt trans- 
mitter. Readily fits t or desk. 
Single, one-switch operation permits 
talk or listen. Receiver tunes all 22 
channels continuously. Built-in AC power supply. 
Handsomely styled case, 7x10x8! W ke, doublet 
antenna, and transmitting crystal cify channel 
—1 to 22—if you have a preferen e below for 
antenna, mobile power supply, etc. Shpg. wt., 10 lbs. 


Model Y-713L. $2 Down. onLY $3995 


Y-729L. 3 Ft. Vertical Antenna bs. NET 6.50 
Y-723L. 6-12 V. Mobile Power S 10.95 
Y-724L. Mobile Mounting Brac} NET. 5.35 


Y-713L 
$999 


down 


lbs. 


ALLIED RADIO CORP., Dept. 68-H 
100 N. Western Ave., Chicago 80, II! 
Please ship: [J Y-7121L Transceiver 

O Y-7291 0 Y-7231 

OO Y-7691L CO) Y-7191 


CO) Send latest catalog describing Knigt 


Transceiver. 


Y-7241L 


Nome . —— 


Address 


City 





NOW 


THE FUAAT ANALYZER DESIGNED EXCLUSIVELY 


FOR TESTING TRANSISTOR CIRCUIT CAPACITORS! 


SPRAGUE "ra: 


Ss NO LIKE IT ON THE 
AT ANY PRICE! 
Here, for the first time, is a precision-made instrument which 
is specifically designed to safely test low-voltage aluminum and 
tantalum electrolytic capacitors, film and paper capacitors, and 
ceramic capacitors. No laboratory or shop working with transistor 

circuit capacitors can afford to be without one! 
luuf to 2,000 puuf in five over- 

lapping ranges, with laboratory accuracy. 

50 megohms to 20,000 meg- 
ohms. Only 25v d-c is applied, permitting measurements on 
low-voltage ceramic, paper, mica, and film capacitors. For 
ceramics rated below 25 volts, IR may be calculated from 
leakage current measurements at exact rated voltage. 


Measured by Wien Bridge from 0 to 50%. 


0.6ua to 600ua in 7 ranges. Measured 
directly on meter at exact rated d-c voltage of capacitor. No 
erent. on  Giimage or counting lamp blinks! 
= BRID Only 0.5v is applied to the bridge. 
The voltage across the capacitor is less than this applied volt- 
age, the amplitude depending upon capacitance being meas- 
ured. No danger of overheating and ruining even a 1-volt 
electrolytic or a 3-volt ceramic. 
POLARIZING VOLTAGE: Continuously adjustable, Oto 150v, 
STABILITY: Dual regulation of the power supply assures 
short-time reliability, while specially processed etched circuits 
and complete encapsulation of the critical meter amplifier 
insure long-time stability. 


MAGIC-EYE TUBE: Simplifies bridge balancing for capaci- 
tance and power factor measurements. 


TRANSCAF”* 


IFIER: Sensitivity control for magic-eye 
pull detector permits accurate measurements of small 
capacitances. 

Latest design jet black dial with 
brilliant white calibrations for quick, accurate readings from 
any position. 

Shielded for protection against pick-up of 
strays, assuring greater accuracy during low-capacitance meas- 
urements. 5-way connection feature for use with all types of 
test leads. 

Automatic discharge of capacitor after 
testing. Three-wire line cord grounds instrument case. 

Easy-to-follow operating pro- 
cedures clearly shown on pull-out slide at base of instrument. 
Always handy for ready reference. 

Handsome ax! Hammerloid finish on 
bea -gage steel. Measures 8%” high, 14%” wide, 9%” deep. 
Weighs only 21 pounds. 

See the remarkable new TCA-1 TRANSCAP at ONLY 
your Sprague distributor or write for descriptivo 
folder M-792a to Sprague Products Company, 197 50 
81 Marshall Street, North Adams, Massachusetts. NET 


*Trademark 
S Q H G U 7 


world’s largest capacitor manufacturer 
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how to get 


a Commercial 
FCC LICENSE 


We guarantee 


to train you until you receive , 
- a successful plan for. . . 

Your FCC License Electronics Training 
— or your money back 
good training 


The Master Course in Electronics will provide you 
with the mental tools of the electronics technician and 
prepare you for a First Class FCC License (Commer- 
cial) with a radar endorsement. When you successfully 
complete the Master Course, if you fail to pass the 
FCC examination, you will receive a full refund of all 


tuition payments. get all three FREE! 


doesn’t cost... 
it pays! 


prom GET THIS HANDY POCKET mq) Pio to pas 
ELECTRONICS DATA GUIDE your License Exams if 


you’ve had any practical ® Your FCC ticket will be 
Yy e e experience — amateur, recognized by employers 
eee wae : es 
military, radio servicing, as proof of your tech- 
aan = a nanty POCKET or other. Our proven 
used conversion factors, EL 
formulas, tables, and color ECTRONICSs 


codes at your fingertips. DA 
Yours absolutely free if you TA 
mail the coupon in 30 days. GUIDE Accredited by the National Home Study Council 
No further obligation! * Pocket guide of ; 


commonly y : i sd 
TO GET THIS FREE rmul eee eae Clevetand Institute of Electronics 9% 


GIFT, MAIL COUPON Desk RE44B, 4900 Euclid Ave., Cleveland 3, Ohio 


Within 30 Days! Please send Free Booklets prepared to help 
me get ahead in Electronics. | have had 
training or experience in Electronics as 


““License and Good Job... Thanks” — 


“After finishing your Master Course, I passed the FCC U Military no hess ey 

exam for the Ist class license, I had my ticket for only (J Redio-FV Servicing | scam laa uientaai 
one week and I got a job atWOC-TYV, AM-FM. Inci- 0 Manufacturing | Telephone Company 
dentally, WOC is the oldest radio station west of the [[] Amateur Radio ] Other __ 
Mississippi. I sincerely feel that if it weren’t for taking ia tied Mind ol enh re is What Grand of fi 
your Master Course, I would not have received my Ist you now engaged? are you interested 
class ticket. So I want to take this occasion to again 
thank you for such a fine preparation for electronics 
work.” , 


nical ability 
plan can help put you on 
the road to success. 




















Name 





FRANCIS J. MCMANUS 
Davenport, Iowa OO Se 


CLEVELAND INSTITUTE OF ELECTRONICS City 
Desk rE44s, 4900 Euclid Avenve Cleveland 3, Ohio 
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NEWS BRIEFS (Continued from p. 8) 


THE TUNG-SOL 6080 FAMILY 
All fit the same socket... 


EMITTER 
DIFFUSED BASE 


THICK LIGHTLY 
DOPED HIGH — 
RESISTANCE 
COLLECTOR 
REGION 


DIFFUSED BASE 


EPITAXIAL FILM 
LIGHTLY DOPED 
HIGH RESIS- 
TANCE ——_$—2= 
| we 
/| PN 
N+ 


HEAVILY DOPED’ 

VERY LOW 

RESISTANCE Fig.2 

SINGLE CRYSTAL 

SUBSTRATE 
by Bell Telephone Laboratories, can 
be added to existing diffused-base 
transistor production lines with little 
trouble. The process is simple. Single 
crystal wafers of heavily doped ma- 
terial are cut and polished. Then a 
thin film (about 0.1 mil) of a lightly 
doped material is deposited on the 
wafer to provide the desired collec- 
tor region. From this point on, stand- 
ard diffused base techniques are used. 
The diagrams show the difference in 
the construction of standard (Fig. 1) 
and epitaxial (Fig. 2) switching 
transistors. 


Frieda Hennock Passes 
The only woman ever to become a 
member of the Federal Communica 
tions Commission died June 20 at the 
age of 55, following brain surgery 








But which fits Mm your application 


There’s often a wide choice of tubes which meet one set of 
electrical requirements. But depending on many other 
factors, such as the kind of environment in which the tubes 
are expected to operate, your choice may be limited. For 
this reason Tung-Sol produces many tube families for many 
types of applications where varied operating conditions 


Technical assistance is available through the followin : t j 
Ohio; Culver City, Calif.; Dallas, Texas; Denver, Colo.; Detroit, Mich.; Irvington, J 
Melrose Park, Ill.; Newark, N. J.; Philadelphia, Pa.; Seattle, Wash. Canada. Toronto, Ontario. 


are expected. 

Consider the Tung-Sol 6080 family, for example. The 
6080, the 6080WA, the 6080WB and the prototype 6AS7G 
all fit the same socket. The electrical ratings of these series 
regulator tubes are the same. But which do you need where? 

Knowing the differences can make all the difference! 

Technical details on the Tung-Sol 6080 family spelling 
out the essential differences between these electrically iden- 
tical tubes are available on request. 

The 6080 family is just another fine example of how 
Tung-Sol gives you just the right tube to do the best job. 
Tung-Sol Electric Inc., Newark 4, N. J. 


GET YOUR FREE SUBSCRIPTION TO TUNG-SOL TIPS 


If you still haven’t gotten your free sub- 
scription to Tung-Sol’s widely acclaimed 
monthly series, Tung-Sol Tips, you still can. 
Just ask your local Tung-Sol distributor or 
write directly to Tung-Sol and begin getting 
your issues regularly. They're jam-packed 
with technical information covering many 
significant topics to help the industrial ser- 
viceman in his job. 


(+) TUNG-SOL 


sales offices: Atlanta, Ga.; Columbus, 


N. J.; 





Appointed to the FCC in 1948, Miss 
Hennock soon became the most active 
and controversial member of that 
body. Her activities were usually 
directed toward the listener—viewe: 
interest and against those entrepre 
neurs who considered the TV chan 
nels exclusively a means of making 
money. A ceaseless and untiring cam 
paigner for her ideas, her own 
mark that she “did the work of five 
men” was never challenged. Miss 
Hennock served until the expiration 
of her term of office in 1955. 


Want Pay Raise—Miss TV 


A report comes from London that 
the National Union of Mineworkers 
in England has requested a pay raise 
for miners on the nightshift. The 
reason—they don’t get to see any 
evening TV shows. 


Do-It Yourself Kit Not Cheap 


A do-it-yourself kit designed to 
enable engineers to design and fabri- 
cate micromodules and electronic cir- 
cuits that put several hundred thou- 
sand parts in a cubic foot of space 
may be one of the most expensive 
do-it-yourself projects in the US. 

According to Dr. Alan M. Glover, 
vice president and general manager 
for RCA’s Semiconductor and Mate- 
rials Div. (they make and sell the 
kit), the Micromodule Laboratory 

(Continued on page 16) 
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RESIDENT CLASSES 


Grantham resident schools are located in four 
major cities— Hollywood, Seattle. Kansas City, 
and Washington, D.C. Regularly scheduled classes 
in F.C.C. license preparation are offered at all 
locations. New day classes begin every three 
months, and new evening classes begin four times 
a year. The day classes meet 5 days a week and 
prepare you for a first class F.C.C. license in 
12 weeks. The evening classes meet 3 nights a week 
and prepare you for a first class license in 20 
weeks. For more information about the Grantham 
resident schools, indicate in the coupon which city 
of your choice and then mail the coupon to the 
School’s home office in Hollywood, Calif. Free 
details will be mailed to you promptly. 


Through 
HOME STUDY 


Grantham training is the easy way to learn more 
quickly—to prepare more thoroughly—for F.C.C. 
examinations. And your first class license is the quick, 
easy way to prove to your employer that you are worth 
more money. 


This correspondence course is directed toward two 
major objectives—(1) to teach you a great deal about 
electronics, and (2) to prepare you to pass all of the 
F. C. C. examinations required for a first class commer- 
cial operator’s license. We teach you step by step and 
have you practice with FCC-type tests which you send 
to the school for grading and comment. You prepare for 
your F.C. C. examinations under the watchful direction 
of an instructor who is especially qualified this field. 


CTRONICS. . . 


GET your first class commercial 


F.C.C. LICENSE 


To get ahead in electronics, you must have the 
your employer must know that you have that training. Y f 
is a “diploma” in communications electronics granted by the U.S. Gov- 
ernment, and it is recognized as such by employers. Grantham School of 
Electronics specializes in preparing you to earn this diploma 


By attending one of the Grantham resident sch 
for your first class F.C.C. license in as little as week 
the Grantham home study course you can prepare 
Either way (in a resident class or by home study 
capable hands at Grantham. 


training and 
C.C. license 


an prepare 
Or, through 
own pace. 
r training is in 


lf you are interested in details concerning t ng, indicate in 
the coupon below whether you prefer home study esident classes, 
and mail the coupon to the School’s home office at 1505 N. Western 
Avenue, Hollywood, California—the address giver the coupon, Our 
free booklet will be mailed to you promptly 


Get your First Class Commercial F.C.C. License by training at 


GRANTHAM SCHOOL OF ELECTRONICS 


This free booklet 
gives details of 
our training 

and explains 
what an F.C.C. 
license can do for 
your future. 
Send for your 
copy today. 


HAQ Please send me your free booklet telling how | can get 


for FREE Booklet CLIP COUPON and mail 
in envelope or paste on postal card. 


To: GRANTHAM SCHOOL OF ELECTRONICS 


, 1505 N. Western Ave., Hollywood 27, Calif. 


my commercial F.C.C. license quickly. | understand there 
is no obligation and no salesman wil! call 


a Age 
Address 


4 

| ee State 
i 1 am interested in: [) Home Study, [) Kansas City classes 04m 
! (CO Hollywood classes, () Seattle classes, Washington classes 
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set up 
for greater 
profits 


RCA’s big continuing program to improve your business is now bigger than ever! 


Today you'll find available to you through your Authorized RCA Electron Tube 
Distributor a variety of new methods, means and materials to help you SET UP 
FOR GREATER PROFITS. These new aids and services represent the latest phase 
of RCA’s tailor-made program to help you build your business. They include: 


New equipment for store improvement—to bring added attractiveness to 
your sales area and greater efficiency to your service area; 


New ideas for successfully selling your service; 


New informative material to help you open up a whole new area of business: 
COLOR TV SERVICING. 


New conveniences to speed home service calls; 


Check with your Authorized RCA Electron Tube Distributor today. Find out how you can 
get in on these new aids and services to improve your business, build your position in the 
community, and increase your profits. 


RCA Electron Tube Division, Harrison, N. J. 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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umprove YOUR PLACE OF BUSINESS 


NEW RCA Accessory Bar 
Kit attaches to wal! or 


Attractive sales and serv- ene » shelf-unit standards. Mov- 
ice areas are invaluable , able hooks support any- 
business assets. Plan % -. thing from wire spools 


th components § eS ' and tools to test instru- 
fom Store Im- = 3 ts. 


RCA 


wi 
Creenest P all 
rogram— 
vvailable through RCA 


NEW RCA Special Drawer 

Unit provides a three-way 

benefit. Attaches under 

counter as utility drawer 

» in service shop, cash 

in sales area; or 

several drawers can be 

Stacked together as a 
Separate stand-up unit. 


strengthen YOUR SALESMANSHIP 


Here for the first time on a convenient 12” 
LP record are proven ideas on how to sell 
your services more effectively. Just sit and 
listen. Discover how you can apply success- 
ful selling techniques to the every-day as- 
pects of your business. 


Down-to-earth tips on: © Your Store 

Store Customers @ Telephone Techr 
Home Service Calis e@ Advertising—and m 
more. 


develo NEW BUSINESS 


Profitable new business awaits you in COLOR TV 
SERVICING— you're ready to take advan- 
tage of it. RCA—world’s foremost color TV 
pony ney you a FULL 11-LESSON HOME 
STUDY COURSE to make you the color TV expert of 
your community. Prepared by RCA Institutes, it’s a 
complete education in principles and practices of 
color TV cep NOW: the course is a 
limited-time offer through your RCA Tube Distributor. 


And to supplement the course, 
the famous RCA COLOR TV 
PICT-0-GUIDE makes an ideal 
refresher and quick reference 
on color-TV problems and how 
to correct them. 


speed YOUR SERVICE 


Make your home service calls faster, easier. This 

new 5 Ey oe compact “Quick Call” Tube 

Caddy a rugged wooden construction with 

two-color leatherette covering. This perfect mate 

to the big RCA “Treasure Chest” is just the 

~ for — that don’t require a full 
n 
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New Lightweight “Quick Call” Tube Caddy Standard “Treasure Chest” Tube Caddy 














3 GREAT NEW 
PROFIT MAKERS 


... Designed to help tech- 
nicians achieve accuracy, 
speed and greater profits 
in their every day work. 


OTHER MERCURY TEST INSTRU 
MENTS THAT HAVE WON THE 
UNANIMOU APPROVAL OF 
TECHNICIANS EVERYWHERE 


The speed of a salitele: -socket 
tube tester at an economy price. 


Model 101—peacer Net $3995 


A deluxe tube tester that also 
tests diodes, rectifiers, fuses, 
pilot lamps, tube filaments. 

Model 102-P—peaLer Net $5950 


A deluxe tube tester and com- 
pact tube caddy .. . all-in-one. 
Model 102-C—preacer Net $745¢ 


A valuable assist- 
ant in the service- 
man’s shop. 


Model 201-F 
Self-Service 
Tube Tester 
(floor model ) 


DEALER ed 
NET... $15850 © 


Model 201-C 
Self-Service 
Tube Tester 
(counter model) 


DEALER 
net... 310950 





Model 300 COMBINATION TESTER 


A MULTIPLE-SOCKET TUBE TESTER 
 ACRT TESTER-REACTIVATOR 
A 20,000 Ohms per Volt VOM and CAPACITY-TESTER 


ALL COMBINED IN ONE COMPACT UNIT! 


AS A TUBE TESTER . . . will check emission, inter-ele- 
ment leakage and gas content of over 700 tube 
types — AS A CRT TESTER-REACTIVATOR ... will test, 
po som and reactivate all black and white and all 
color picture tubes — As A VOM AND CAPACITY TESTER 
.. Sensitivity is 20,000 ohms per volt/DC and 5000 
ohms ‘ad volt/AC ... Capacity range: .001 mfd. to 
80 mfc Housed in han rubbed oak car- 
rying case... Size, 174%x13%x4%". pEALER NET $9975 


Model 800 CRT TESTER-REACTIVATOR 


TEST, REPAIRS, 
REACTIVATES 

ALL BLACK 
AND WHITE 
AND ALL COLOR 
PICTURE 
TUBES... 

TESTS... 

emission, inter- & 
element leakage . 
and life expectancy — 
REPAIRS... Shorts, and open elements — REACTIVATES 

.. weak tubes with a controlled high voltage pulse 
(reactivation is seen and controlled on the meter as 
it takes place) — Tests the red, green and blue sec- 
tions of color tubes separately...Also provides the 
newer 2.35 and 8.4 filament voltages... Hand rubbed 
oak carrying case ... Size, 11%x9%x4%”. 

DEALER NET... 94995 


Model 400 VOM—CAPACITY TESTER 


A 20,000 Ohms per 
Volt VOM 

AN ACCURATE 
CAPACITY METER 


DC VOLTAGE RANGES: 0 
to 15/75/150/300/750/ 
1500/7500 V...ac voLT- 
AGE RANGES: 0 to 15/75/ 
150/300/750/1500 V... 
DC CURRENT RANGES: 0 
to 75 microamps/7.5 ma. 
/75 ma./750 ma./15 
amps... CAPACITY ina 
RANGE: .001 mfd. to 80 ' 
mfd. RESISTANCE RANGES: 0 to 1,000/100,000 ol 
0 to 10 megohms... Sturdy hammertone finish 
steel case... Size, 5%x7%x3%". DEALER NET.. . $3995 
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Kit will enable engineers and manu- 
facturers to experiment with micro- 
modules in their own laboratories, 
reducing design time drastically. 
With the kit an engineer needs only 
10 feet of workbench and a tank of 
nitrogen to go into the miniaturized- 
circuitry business. 

A micromodule kit starts with the 
completed wafers and includes all 
equipment needed to build and test 
up to 10 modules for the exact values 
and configurations which the design 
engineer wants. It will sell, Dr. 
Glover says, for “less than $8,000.” 


Transparent Semiconductor 


Methods of growing single crystals 
of gallium phosphide, a transparent 
semiconductor material, are being de 
veloped at Bell Telephone Labora- 
tories. The properties of this sub 
stance are also being investigated. 
Since the material is transparent, it 
is possible to observe visually the dif- 
ferences which take place under vary 
ing conditions of doping and electron 
density. The largest single crystals 
produced so far measure % inch long 
by % inch square. The experimental! 
work is aimed at a general under 
standing of semiconductors and jun 
tions. 


Motels Like TV 


; 


A nation-wide survey of TV sets, 
antennas and service revealed that 
15,660 out of 19,337 motel 
have TV sets, according to America? 
Motel Magazine. Most of those who 
do not have sets installed plan 
get them within the next year 

Motel owners indicated that tl 
greatest problem related to room TV 
installations is not reception or se 
icing, but instead is the misuse, n 
handling and tampering with 
by guests. They rated sturdiness as 
one of the lesser problems along 
with theft and antenna trouble. The 
owners also showed a marked prefe1 
ence for master antenna 
over indoor antennas and individual] 
room systems. 


rooms 


systems 


Piezoelectric Compounds 


The discovery of two strong new 
piezoelectric compounds—zine oxide 
and cadmium sulfide—has been re 
ported by Dr. A. R. Hutson of Bell 
Telephone Laboratories. The degree 
of piezoelectricity of zine oxide is 
about four times as great as that of 
quartz while that of cadmium sulfide 
is about twice as great. 

Both zine oxide (ZnO) and cad 
mium sulfide are n-type semiconduc- 
tors with the ZnO having a room- 
temperature resistivity of less than 
10° ohm-cm. This relatively low resis- 
tivity effectively shorts out al! experi- 
mental evidence of piezoelectricity 
unless the ZnO is first doped with 
an impurity (lithium) that accepts 
the excess electrons (which con- 
tribute to the conductivity). After 
doping, the resistivity of the ZnO 
was raised to 10" ohm-cm. 
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HOW TO SCRIBE 
A “PERFECT” CIRCLE 
IN OUTER SPACE 


Bell Laboratories guidance system achieves unprecedented 


accuracy in steering Tiros weather satellite into orbit 


Equipped with TV cameras, tape recorders, solar 
cells and antennas, the world’s most advanced 
weather satellite, the NASA Tiros I, had to be placed 
in a precisely circular orbit at a specified altitude to 
do its job well. 


The “shot” was a virtual bull’s-eye. The mean 
altitude was within one mile of that planned. And 
Two Bell Laboratories engineers, T. J. Grieser and D. R. Hagner, look 
over the second-stage section of the Air Force Thor-Able missile used 
to launch the NASA Tiros weather satellite. 


~—— 
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than 1% per 
circular orbit 


the deviation from this mean was less 
cent, making it the most-nearly-perfect 
ever achieved with a space vehicle by either the 
United States or Russia. 


The dependability and accuracy of Bell Labora- 
tories’ ground-controlled Command Guidance Sys- 
tem has been proven before—in the successful test 
flights of the Air Force Titan intercontinental bal- 
listic missile, and in last year’s Air Force Thor-Able 
re-entry test shots from which the first nose-cone 
recoveries were made at ICBM distance. Now, with 
Tiros, the system contributes to a dramatic non- 
military project. Other uses are in the offing. 


This achievement in precise guidance again illus- 
trates the versatility of Bell Laboratories’ research 
and development capabilities—directed primarily 
toward improving your Bell telephone service. 


BELL TELEPHONE LABORATORIES 


World center of communications research and development 
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‘Dr. Hutson predicted that the 
compounds would be put to use as 
ultrasonic transducers for certain 


applications. 


AUTOMATIC MONEY-MAKER (egg 


Calendar of Events 
| Global Communications Symposium, 
| Aug. 1-3, Statler Hotel, Washingt 
SIMPLIFIED AUTOMATIC |»... 


National Audio-Visual Association Con- 


DYNA-CARD SYSTEM | vention and Exhibit, Aug. 6-9 


Only 60 indexed phenolic acs Hotel, Chicago. 
lectronic Packaging Symposium, | 
Dyna-Cards test over 600 | versity of Colorado, Boulder, C: 
tube types. Dyna-Card | Aug. 18-19. 
automatically sets socket National Alliance of Television & Elec- 
® | tronic Service Associations Convention, 
connections. | (NATESA) Aug. 18-21, Congress H 
Chicago, Ill. 
Western Electronic Show & Conven- 
tion, (WESCON) Aug. 23-26, Mem ‘ 
Sports Arena, Los Angeles, Calif 


British Radio & Television Exhibition, 
MORE ACCURATE TESTS FOR Aug. 24-Sept. 3, Earls Court, | 


PROFESSIONAL SERVICING England. 
£3 2 International Conference on Semicon- 
; MODEL 675 Tests each section of ductor Physics, Aug. 29-Sept. 2, Prag 
multiple tubes separately Czechoslovakia. 
A u T oO ™m A T t Cc for true Gm, Shorts, Gas, International Symposium on Informa- 
ir . tion Theory, Aug. 29-Sept. I 


Grid Emission and Life. England. 


D YNA oR U 7 K Joint Automatic Control Conference, 
Sept. 6-8, M.I.T., Cambridge, Ma 

New York High Fidelity Music Show, 

DYNAMIC MUTUAL CONDUCTANCE Sept. 6-11, New York Trade Show B 


New York, N.Y. (Rapio0-E.Lect ON ( 
TUBE AND TRANSISTOR TESTER MINIMIZES OBSOLESCENCE and GERNSBACK LiBrary will exhibit 


Room 525). 





Here is automation that combines both Easily kept up-to-date 2nd EIA Conference on Value E ngineer 
speed and accuracy for profitable profes- with extra cards we My 5, 8, Disneyland Ho A 
e é . 


sional servicing. Pre-tested and field proved. and punch supplied Joint Military Industrial Electronic 
Keeps paying you dividends day after day. with every unit. Test Equipment Symposium, Sept 
Measures true dynamic mutual conductance. 15, Museum of Science & i 
Makes complete tube test in seconds under Cateage, Hil. . . 

actual operating conditions of the set. Sees Content Bene tek no ‘ee 
Checks average set in a few minutes. Pro- Hotel, Chicago, Ill. 

vides instantaneous heater continuity test. Upper Midwest Electronic Trade 
Shows true tube condition on “‘“Good-Bad” By checking all tubes Conference, Sept. 15-17, Minn 

scale and in micromhos. Patented automatic in the set, you can Auditorium, Minneapolis, Mint 


line compensation. Tests transistors, diodes, Seli More Tubes Per Call eo ee eee Sepeeely Show 


and rectifiers, too. Net, $16995 INCREASE YOUR INCOME ERA Business Management Institute, 


sion Save Call-Backs and Sept. 18-23, Urbana, Ill. 
See Your B&K Distributor or Send for Bulletin AP15-E Satisfy M cdincines International Symposium on Data 
y move Se we Transmission, Sept. 19-21, Tech he 

Hogeschool, Delft, Netherland 

BaK MANUFACTURING CO. National Symposium on Space Elec 
we, ae tronics and Telemetry, Sept. 19-22 

or We a eee FS. Ue Shoreham Hotel, Washington, D. ¢ 

Industrial Electronics Symposium, 

21-22, Sheraton-Cleveland, Cle 

Ohio. 

High Fidelity Show, Sept 

Palmer House, Chicago, II 

ISA Fall Instrument-Automation Con 

ference & Exhibit and 15th Annual 

Meeting of Society, Sept 6-30 

Coliseum, New York, N. Y. 
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Subsidiary Rule Eased 


The Federal Communications Com 
mission has decided to allow a 


Rr enytennen Got limited increase in FM subsidiary 
the Gernsback Technicians’ and Hi-Fi communications activities. IM 


broadcasters will be permitted to 
Book Club plans. use multiplex subchannels for trans 
mitting material “of a broadcast 
nature expressly designed for busi 
ness, professional, educational, reli 
gious, and other special groups of 
neien nee ane : subscribers.” Examples of this are 
ERN BALK LIBRARY IN( | V t iT f , Yor Li “doctor-casting” and remote cueing 
and order circuits. END 
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make 


your first move to 
ROHN 


SeeCeeseseseeeeeee eee ee eee eeeeeeoeee es 


You Have the Greatest Sales Po- 
tential by Far With America’s 
MOST COMPLETE LINE OF 


TOWERS—MASTS 
ROOF TOWERS 


Installation Accessories 


ROHN TV TOWERS 


ROHN mokes the finest towers avoilable for 
television reception! Illustrated is the No. 25 
with amazing “zig-zag” cross bracing design. 
The entire tower is rated 33% stronger than 
other similar sized towers. Yes, sell and in- 
stall the No. 25 up to 50 feet self-supporting 
or, properly guyed, up to 360 feet! 

Or if you prefer, sell the popvlor ROHN 
No. 6 tower with the famous “Magic Tri- 
angle” cross-bracing. Both are fully HOT 
DIPPED GALVANIZED AFTER FABRICATION! 
Sections in easy-to-handle 10 ft. lengths. 


on 


From every standpoint, ROHN 
Towers offer you MORE... 
more quality, more variety, 
more advanced design, more 
sales features, more service, 
more total sales and more 
PROFITS! Move forward with 
these ROHN items! 


ROHN COMMUNICATION 
TOWERS 


Here you have FIVE complete lines of 
heavy-duty, FULLY ENGINEERED com 
munication towers to fulfill any com 
munications requiremen?. Shown is the 
ROHN “SS” tower which is self-sup 
porting up to 130 feet. Other models 
— (30-40-50-60) cre available in 
heights up to 630 feet when guyed! 
Handle these towers for the demand 
in your area. There's a complete NEW 
catalog on this line. Get a copy seo 
you'll have it on hand 


AMATEUR “‘FOLD-OVER” 
TOWERS 


Specially designed ‘‘fold-over'’ towers are 
the best ever designed for amateur radio 
ond experimentation. They are the most 
desired because they ‘‘fold-over"’ com- 
pletely so you work on the ground for 
ease ond safety. Three sizes, including 
heavy-duty type to handle any needs. All 
hot dipped galvanized. 


rr 


a") 
UN 


> \ 
BASES AND MOUNTS 


Wide variety of bases and mounts. Spe- 
cial features include “‘locking’’ device— 


TELESCOPING MASTS 


” J 
Unexcelled in design, structural strength, and 
sales appeal. All popular sizes, heights, and ales shel elumlouth tee? @euets—end @ 


— iN 
/ - 
. 2 : . =" 
weights available. Also, mast tubing in exact = host of other installation items get full 
aie 


that's d ded today. details. 





Get complete catalog from your ROHN repre- 
sentative or jobber or MAIL THIS COUPON! 


Gentlemen: Please send me literature on ROHN 
Towers and Accessories 


TV SERVICE TABLE 
Manufacturing ~ ee 


Company - Name ieee 


@ Address sities a 
Pte —_— ges: a Peoria, Illinois © 4 Gty ___ ‘ IG. scctenicciecnint! 
Bae RE BSS eSB eee eee 


For holding TV sets wt 
‘ 


te scnitele, elk: tieel t Sale 116 Limestone, Bellevue 


s 
‘ 
a 
* 
s 
. 
. 
2 
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a 
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CLASS IN ELECTRONICS 
Dear Editor: 
I have enclosed a photograph of my class of boys aged 11 
to 15 whom I have been teaching basic electronics. 
The class was started in February, 1960, with 24 boys. So 
far 17 of them have stayed with it. The class ends in June 
with each of the boys having built a three-tube radio (rf 


The only charge 
donated the time and space needed for the classes. 

The class has been so well received by both the boys and 
their parents that I intend to hold another class this fall 
in which the boys will build hi-fi amplifiers with about a 
5-watt output. WILLIAM PORTER 
Vale, Ore. 

[To the rear of the photo are helper and co-instructor 
Marlowe Trick (left) and William Porter.—Editor] 


EXPERIENCE WANTED 
Dear Editor: 

Mr. Read (Correspondence June, page 26) certainly hit 
the nail on the head when he said it was nearly impossible 
to get a job as a TV technician. 

I have the same problem. I spent 2 years in a technical 
school (and have a diploma), still if I ask for a job in a 
shop, I get the same answer: “Sorry, but you don’t have 
any experience.” 

Where in the world does a man get that experience? How 
does a man get to be a so-called “top bench man”? If you 
can’t get a job in a shop and work every day repairing TV’s 
and radios, how can you get job experience? 

I spent several hundred dollars learning a trade, but it 
looks as if it will only be an expensive hobby. 

FRANK NELSON 
Portland, Ore. 

[There is a two-fold comment to be made on this problem. 
One is to the individual, the other is to the industry. 

Contact your local service association; some have employ- 
ment services. 

It is very possible that men with a problem like this will 
eventually become the so-called “illegitimate part-timers”. 
Why not set up an employment service if your association 
does not have one? You may be doing your members a favor 
in more ways than one.—Editor] 

MANUFACTURERS WANTED 
Dear Editor: 

Since you started the Industrial Electronics section in R-E, 
I have noticed (several times) that manufacturers are look- 
ing for service representatives. Our organization is looking 
for manufacturers to represent. 

We have the best of equipment (Tektronix, Hewlett- 
Packard, etc.) and are sticking strictly to industrial elec- 
tronics (no radio or TV). At present, we represent two 
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RESIDENT SCHOOL COURSES _ 
IN LOS ANGELES AND NEW YORK CITY 


Industry needs Electronie Technologists 


Countless career opportunities are open to you in such 
fields as automation, guided missiles, radar, television, 
computers, and other industrial electronic applications. 
RCA Institutes Resident Schools in New York City and 
Los Angeles offer you comprehensive courses that pre- 
pare you for the field of electronics you may choose, 
No previous technical training required. Introductory 
courses in Math and Physics available. 

Coeducational Day and Evening classes. Free placement 
service. Applications now being accepted. 


The Most Trusted Name 
in Electronics 
RADIO CORPORATION OF AMERICA 


-—<—- Send to the school nearest you = — = — = 
RCA Institutes, Inc. Dept. rer-so 


350 West Fourth Street Pacific Electric Building 
New York 14, New York 6105S. Main St., L.A. 14, Calif. 


Name 





(PLEASE PRINT) 


Address 
\ City Zone State___ 





r 

i I 
! ) 
1 | 
i I 
j Please send me your FREE catalog of Resident School 
J courses. \ 
I 1 
i 1 
I I 
! I 





J 
For Home Study Courses See Ad On Opposite Page 
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RCA Institutes, one of the world’s leading electronic 
technical schools, offers a Home Study Course in... 


... Now you have four comprehensive courses for your 


electronic training ... from basic electronic theory to the more 
advanced principles of color TV and Automation. 


Electronic Fundamentals 


ie 


Television 
Servicing 


Send for our 
64 page Home aero 
caret 


Study Catalog Electronics 
F ik 
For Resident 
School courses. 


see ad on 


opposite page. 


AUGUST, 1960 





Electronics 
for 
Automation 


Practical work with the very first lesson. Pay-as-you-learn. 
You need pay for only one study group at a time. 


RCA INSTITUTES, Inc. Home Study School, Dept. RE-80 


A Service of Radio Corporation of America 
350 West Fourth Street, New York 14, N. Y 
Please rush me your FREE illustrated 64-page book “Your Caree 
describing your home training programs. No obligation. No salesman 


Age 


Veterans: Enter discharge date 

— Take advantage of these same RCA courses at no 
additional cost. No postage, no customs, no delay. Send coupon to 
RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec 


To save time, paste coupon on postcard 





You’re in the swim with CENTRALAB <fe>'s 
—the packaged electronic circuits from the 
first company to dive in and originate, develop, 
and manufacture them. 


With the electronics industry submerged in 
packaged circuits (well over one hundred mil- 
lion CENTRALAB units are already in the field), 
you'll have lots of calls for replacement units 
—and CENTRALAB has them available . . . well 
over 150 different circuits, with new ones 
being added all the time. 


The new CENTRALAB <PeD> Guide #6 tells you 
how to select, and replace packaged circuits—~ 
and it’s available free from your distributor 
or by writing direct to CENTRALAB. Spear 
yourself a copy right away! 


THE ELECTRONICS DIVISION OF GLOBE-UNION INC. 
9221 EAST KEEFE AVENUE * MILWAUKEE 1, WISCONSIN 
CENTRALAB CANADA LIMITED—AJAX, ONTARIO 


| ment developed by the Cornell 








CORRESPONDENCE (Continued) 


manufacturers and are negotiating with 

several others, but are looking for more. 
THOMAS BARTHOLOMEW 

P.O. Box 68 

Kensington, Md. 


WORKING ON PROBLEM 


Dear Editor: 

Thank you for the copy of June 
RADIO-ELECTRONICS and your letter in 
which you invite my attention to your 
editorial “Recording the Invisible.” I 
certainly support your plea for exten- 
sive research on new techniques to 
observe clear-air turbulence. As a re- 
sult of the Tell City crash in which 
clear-air turbulence is alleged to have 
been a contributory cause, we received 
a number of suggestions from various 
people. These included measurements 
of stellar scintillations (my colleague, 
F. A. Gifford, a few years ago showed 
a rough correlation with jet-stream 
location) and the use of 1-centimeter 
radar using Doppler technique to detect 
discontinuities in the dielectric constant 
which might be associated with strong 
moisture, temperature and wind gra- 
dients. 

During the past few years, the 
Weather Bureau has been attempting 
to observe tornadoes by radar operating 
on the Doppler principle, using equip- 
Aero 
nautic Laboratory. We are assigning a 
group of radar specialists to our Evans 
ville, Ind., office, which is near the area 
of maximum frequency and intensity 
of jet stream occurrence. They will 
investigate jet-stream detection by use 
of our new WSR-57 weather radar 
(when that radar becomes fully opera- 
tional) and by our Doppler radar. The 
project will include testing of a new 
device called an “R-meter” which is 
attached to the WSR-57 radar and 


| which, we believe, will give us a useful 


measure of turbulence in clouds. The 
Evansville project will have the follow- 
ing purposes: 

1, Further investigation of the suit- 
ability of a Doppler radar as a tornado 
identifier. 

2. Basic research into the 
of particle velocity, both vertical and 
horizontal, in clouds and precipitating 


spectrum 


| echoes. 


3. Applied research into the suit 


| ability of Doppler radar as an identifier 
| of turbulence, both clear-air 


and in 
cloud, 

4. Studies relating measurements 
made during simultaneous operation of 
the WSR-57 radar, the R-meter and the 
Doppler radar. 

The Air Weather Service has in- 
stalled an automatic sferics detector 
in our Kansas City Severe Local Storms 
office. Many sferics reports are received 
from areas where there is no precipita- 
tion. We are examining these reports 
to see if they are associated with large 
temperature, moisture and wind gra- 
dients. 

HARRY WEXLER 
Meteorological Research, 
END 


Director of 
Weather Bureau 
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@ Exclusive advanced systematized engineering 
@ Lastest and finest quality parts 
@ Exclusive — -Tested” easy step-by- 


Eanes 
ee ive TRIPLE = control 
@ Exclusive LIFETIME guarantee at nominal cost 
IN STOCK — Compare, then take home any EICO 
equipment — ce “off the shelf’’—from 1500 
nei EICO dealers throughout the U.S. 


HFG1 Stereo Amplifier-Pr lifier selects, 
amplifies, controls any stereo source & feeds it 
thru self-contained dual 14W amplifiers to a pair 
of speakers. Provides 28W monophonically. 
Ganged levei controls, separate balance control, 
Independent bass treble controls for each 
channel. identical Williamson-t pe, push-pull 
EL84 power amplifiers. “Excellent”’— SATURDAY 
REVIEW. “Outstand! extremely versatile." 
— ELECTRONICS WORLD. Kit $69.95. Wired 
$109.95. Incl. cover. 
HFSS Stereo Preamplifier: Complete master 
stereo preamplifier-controi unit, self-powered. 
Distortion borders on unme: ie. Level, bass, 
& treble controls independent for each channel 
= ganged for ee ovens. p.. its for phono, 
tape head, mike, AM, multiplex. One 
each auxiliary A&B "tet ‘n each channel. 
“Extreme flexibility... a  — HIF 
REVIEW. Kit $39.95. Wired $64.95. Incl. cover. 
New HFSS 100-Watt Stereo Power Amplifier: 
Dual 50W highest quality power amplifiers. 200W 
peak power output. Uses superlative ultra-linear 
connected output transformers for undistorted 
response across the entire audio range at 
', assuring utmost clarity on full orchestra 
organ. 60 db channel separation. IM distortion 
5% at 100W; harmonic distortion less than 1% 
from 20-20,000 cps within 1 db of 100W. Kit 
$99.50. Wired $139.50. 
HF87 70-Watt Steree Power Amplifier. Dual 35W 
fan dl ifiers on saonen at wn a 
supe , 
ut transformers. i distortion 1% at 70W; 
distortion less than 1% from 20-20,000 
cpswithin 1 db of 70W. Kit $74.95. Wired $114.95. 
WFS6 28-Watt Stereo Pewer Amp. Flawless repro- 
duction at modest price. Kit $43.95. Wired $74.95. 
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FM Tuner HFTSO: Prewired, prealigned, tempera- 
ture-compensated ‘‘front end’’ is drift-free. Pre- 
wired exclusive precision eye-tronic® traveling 
tuning indicator. Sensitivity: 1.5 uv for 20 db 
quieting; 2.5 uv for 30 db quieting, full limiting 
from 25 uv. IF bandwidth 260 kc at 6 db points. 
Both cathode follower & FM-multiplex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. “One of the best buys in high fidelity kits." 
~— AUDIOCRAFT. Kit $39.95". Wired $65.95*, 
Cover $3.95. *Less cover, F.E.T. incl. 

AM Tuner HFT94: Matches HFT 90. Selects “‘hi-fi’’ 
wide (20-9000 cps @ —3 db) or weak-station 
narrow (20-5000 cps @ —3 db) bandpass. Tuned 
RF stage for high selectivity & sensitivity. Pre- 
cision eye-tronic® tuning. “One of the best 
availabie."" —Hi-Fi SYSTEMS. Kit $39.95. Wired 
$65.95. Incl. cover & F.E.T. 

New FM/AM Tuner HFT92 combines renowned 
EICO HFT90 FM Tuner with excellent AM tuning 
Arak a Kit $59.95. Wired $94.95. Incl. cover 


New AF-4 Economy Stereo Integrated Amplifier 
provides clean 4W per channel or 8W total out- 


put. Kit $38.95. Wired $64.95. inci. cover & F.E.T, 


HF12 Mono Integrated Amplifier (not illus.): Com- 
plete “front end” facilities & true hi-fi perform- 
ance. 12W continuous, 25W peak. Kit $34.95, 
Wired $57.95. Incl. cover. 

New HFS3 3-Way Speaker System Semi-Kit com- 
plete with factory-built 34” veneered plywood (4 
sides) cabinet. Bellows-suspension, full-inch ex- 
cursion 12” woofer (22 cps res.) 8” mid-range 
speaker with high internal damping cone for 
smooth response, 342” cone tweeter. 24% cu. ft. 
ducted-port enclosure. System Q of % for 
smoothest frequency & best transient response. 
32-14,000 cps clean, useful response. 16 ohms 
impedance. HWD: 2612”, 137%”. ewe Uae 
finished birch. Kit $72.50. Wired $84.50 nut 
or mahogany. Kit $87.50. Wired $99 50. 


New HFSS 2-Way Speaker System Semi-Kit com- 
plete with bg we %” veneered plywood 
(4 sides) cabinet. Bellows-suspension, 56” excur- 
sion, 8” eter (45 cps. res.), & 342” cone 
tweeter. 1 u. ft. ducted-port enclosure. Sys- 
tem Q of 1% ter bmoothedt frea, & best transient 
fesp. 45-14,000 cps clean, useful resp. 16 ohms, 


suro FILO 





Listen to the EICO Ho 


KITS 


sf 


Mono Hi-Fi... 
the experts say 
your Best Buy 
is EICO 


Stereo Automatic Changer/ 
Player 1007 


STITUTE OF 


11€ H FIDELITY 


MAnUT a TURER 


$47.50. W $ 
$59.50. Wired $4 
HFS1 Bookshelf Speake r System complete with 
factory-built 8” woofer, match- 
ing Jensen . exponential horn 
tweeter. Smoot risp extended 
highs. 70-1 ; * ms. HWD: 23” 
x 11” x 9”. Kit $39.95. Wired $47.95 
HFS2 Omni Direct onal Speaker System (not illus.) 
HWD: 36”, 1 ‘Fine for stereo” — 
MODERN HIl-f tory-built. Mahog- 
any or walnut $139.95. £ $144.95. 
New Stereo Automatic Changer/Player: Jam-proof 
4-speed, all re automatic changer 
and auto/manua New extremely smooth, 
low distortion ture-proof stereo crystal 
cartridge designed int egrally with tonearm to 
eliminate mid-range resonances. Constant 412 
grams stylus force optimum to prevent groove 
flutter distortion. No hum, turntable attractions, 
acoustic feedback enter-hole enlargement. 
Only 10%4” x 13 Model 10070: 0.7 mil dia- 
mond 3. mil sapphire jal styli, $59.75. 
1007S: 0.7 3 mil sapphire, $49.75. Incl. FET. 


ture Wood Cabinet 
$9.95; Walnut or 
Mahogany, $13.95 
+¢Shown in optiona niture Wood Cabinet 
WET7O: Unfinishe $8.95; Wainut or 
Mahogany, $12.50 


EICO, 33-00 WN. Bivd., LIC. 1, BY. ca 
Show me how to SAVE 50% on essy-to-build 
earn Si. Send FREE catalog, Stereo Hi-Fi 

Guide plus name of neighborheed EICO dealer 








WABC-FM, N.Y., 95.5 MC. 
Mon. to Fri. 7:15-8 P.M., Sat. (1-12 P.M. 
1960 by EICO 0 N. Bivd., L.1.C. 1, N.Y. 
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B 

TV-FM SWEEP GENERATOR 
AND MARKER #368 

KIT $69.95 WIRED $119.95 


VIVM #232 & 
UNIPROBE 
KIT $29.95 

WIRED $49.95 


A Tests all receiving tubes (picture tubes with 
adapter), n-p-n and p-n-p transistors. Com- 
posite indication of Gm, Gp & peak emission. Simul- 
taneous selection of any one of 4 combinations of 
3 plate voltages, 3 screen voltages, 3 ranges of 
continuously variable grid voltage (with 5% accurate 
pot.). Sensitive 200 ua meter. 10 six-position lever 
switches: freepoint connection of each tube pin. 
10 pushbuttons: rapid insert of any tube element in 
leakage test circuit. Direct reading of inter-e'ement 
leakage in ohms. New gear-driven rolichart. CRA 
Adapter $4 
B Entirely electronic sweep circuit with accu- 
rately-biased increductor for excellent line- 
arity. Extremely fiat RF output. Exceptional tuning 
accuracy. Hum and leakage eliminated. 5 fund. sweep 
ranges: 3-216 mc. Variable marker range: 2-75 mc 


New Transistor 
Portable Radio RA-6 
Kit $29.95 

Wired $49.95 

incl. F.E.T.; less 9V batt. 
Prealigned \F 
xfmrs; push-pull 

audio; 6” spkr. 


a 


DYNAMIC CONDUCTANCE 

TUBE & TRANSISTOR 

TESTER #666 

KIT $69.95 WIRED $109.95 
Complete with steel cover & handle 


c 


RF SIGNAL GENERATOR #324 
KIT $26.95 WIRED $39.95 


COLOR & MONOCHROME 
DC TO 5 MC LAB & TV 

5” OSCILLOSCOPE #460 
KIT $79.95 WIRED $139.50 


5” PUSH-PULL 
Oscilloscope #425: 
Kit $44.95 Wired $79.95 


in 3 fund. bands, 60-225 mc on harmonic band. 
4.5 xtal marker osc., xtal supplied. Ext. marker 
provision. Attenuators: Marker Size, RF Fine, RF 
Coarse (4-step decade). Narrow range phasing con- 
trol for accurate alignment. 
C 150 ke te 435 mc with ONE generator in 6 
fund. bands and 1 harmonic band! +1.5% freq. 
accuracy. Colpitts RF osc. an plate-modulated 
by K-follower for improved mod. Variable depth of 
int. mod. 0-50% by 400 cps Colpitts osc. Variable Z 3. megs; direct-coupled & push-pull throughout 
gain ext. mod. amplifier: only 3.0 v needed for 30% 4step freq.-c att tor up to 1000:1 
mod. Turret-mounted, siug-tuned coils for max. ac- Sweep: perfectly linear 10 cps — 100 kc (ext. cap 
curacy. Fine and Coarse Car S _fmanations. for range to 1 cps). Pre-set TV V & H positions 
RF output 100,000 uv, AF output to 1 Auto sync. lim. ampl. Direct or cap. coupling 
D poo geo — exclusive with oa — only 1 bal. or unbal. inputs; edge-lit engraved lucite screen 
~-¥ ro all functions: haif-turn of probe with dimmer control; plus many more outstanding 
tip selects or AC-Ohms. Calibration without re- features. 


moving from cabinet. Measure directly p-p voltage 
of complex & sine waves: 0-4, 14, 42, 140, 420, 1400 
4200. DC/RMS sine volts: 0-1.5, 5, 15, 50, 150, 500, 
1500 (up to 30,000 v. with HVP probe, & 250 mc with 
PRF probe). Ohms: 0.2 ohms to 1000 megs. 442 
meter, can't-burn-out circuit. 7 non-skip ranges on 
every function. Zero center. 

Features DC amplifiers! Fiat from DC to 4.5 mec 

usable to 10 mc. Vert. Sens.: 25 mv/in.; input 





models of top quality professional test equipment. MAIL COUPON NOW! 


Tube Tester +625 


NEW Tube b 
CRT Fil. 
Tester #612 


Fast-checks 
radio/TV tubes, 
pilot lamps, etc. 


Kit $34.95 

Wired $49.95 

¢ tests 600 mil 
series string type 
tubes 

© illuminated 
roll-chart 

Pix Tube Test 
Adapter $4.50 


6V & 12V Battery 


Eliminator 

& Charger 71050 
Kit $29.95 

Wired $38.95 
Extra-filtered for 
transistor equipt. 
*1060 Kit $38.95 
Wired $47.95 


20,000 Ohms /Velt 
V-0-M =565 

Kit $24.95 

Wired $29.95 
1000 Ohms /Velt 
V-0-M 2536 

Kit $12.90 

Wired $14.90 


Eico c-8 
33-00 Nerthern Bivd. 

Lic. 1, wY. 

Show me HOW TO SAVE 50% on ©) Test Instruments 
© Hi-Fi © Ham Gear. ©) Send free Stereo Hi-Fi Guide. 
© Send free short course for novice license. Send me 
FREE Catalog, name of neighborhood dealer. 


Kit Wired 

_ to-Peak $4.95 $6.95 

: $3.75 $4.95 
Hie Voltage 


$6.95 
sng atings 
Probe-2 ........... 


‘ $4.95 
Scope Probes 
Demodulator $3.75 $5.75 
Direct ............$2.75 $3.95 
Low Capacity $3.75 $5.75 
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Radio-Electronics 


Hugo Gernsback, Editor 


MICROTELEVISION 


.. + A New and Important Development Looms... 


is due to branch out into many new directions 
in the very near future. One of these is micro- 
television, or miniature TV. 

Why, one might ask, is such a development necessary 
or even desirable? A simple answer is to extend direct 
sight into inaccessible regions into which we cannot 
look today. In industry, in biology and medicine, in sur- 
veillance and intelligence, in missiles and spacecraft, 
there exists an urgent demand for micro or miniature 
TV to bring clear vision via the smallest possible dimen- 
sion to the human eye or to a recording instrument. 

Thus an airplane pilot cannot see the underside of his 
plane, the landing gear, the tail, the wing undersides, etc. 
Strategically located miniature TV cameras could tell him 
instantly of any misfunction at a glance on a mini-screen. 

Medical researchers at the University of Melbourne, 
Australia, have recently designed a TV camera so small 
it can be swallowed. It is supposed to bring direct sight 
into the stomach at work. They are using a %4-ounce 
TV picture tube developed by scientists in Germany. 
They hope to project clear pictures, magnified 30 to 40 
times, of the various digestion processes and dysfunc- 
tions of the stomach onto a standard TV screen. 

While this is a good beginning, we cannot hope soon 
to insert tiny TV cameras into such inaccessible parts 
of the human anatomy as the bladder, various sinuses, 
the arteries into the heart and other organs. 

Nor need we do so. We can use standard iconoscopes 
by attaching the recently developed optical cables to 
them. Made of flexible glass fibers, these stranded cables 
can be less than 4% inch in diameter and conduct light 
readily. Each glass fiber, the thickness of a thread, 
transmits its own quota of light. When they are fash- 
ioned into a supple cable of hundreds of glass fibers, a 
strong light can be conducted around curves and corners. 

Thus we can mount a powerful yet tiny electric light 
bulb directly behind the end of the light cable and 
illuminate the inside of an artery, look into the ear or 
other organ at will, via TV. Urologists urgently need 
such a tool which, inserted through the ureter, can view 
the kidney for lesions, stones or similar disorders. 

For other purposes we also require mini-TV trans- 
mitters. For surveillance at a distance, optical cables 
are useless—here inconspicuous tiny cameras are needed 
that can be readily concealed. 

In missiles and spacecraft such as satellites, the 
weight of 1 ounce and the space of 1 square inch are 
often extravagant, and frequently not permissible. 
Hence micro-TV transmitters are vital here. How small 
can a TV camera shrink? No one knows. 


NA ‘is ave to branch ont the new and coming art,* 


**“Microelectronics,” Ravio-ELectronics, February 1960, page 83. 
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A fly’s compound eyes see exceedingly we!l; so do those 
of other much smaller insects. Suppose for the sake of 
illustration, we build a TV camera with an aperture 1/16 
inch in diameter. Can we scan in such a smal! dimension, 
say 1/16 inch by 1/16 inch? Theoretically, yes. (10,000 
lines in 214 inches is equal to about 525 lines on a screen 
about 1/10 inch square.) Such small cathode-ray deflec- 
tion—if we use cathode rays—requires less power, less 
voltage. Cutting down the spot size uses fewer electrons 
to paint the picture, but the latter is propgrtionately 
smaller, too. Then, at the receiving end, the tiny picture 
can be enlarged and thrown on a standard screen. Cer- 
tainly all this will not be accomplished free of all faults, 
tomorrow. Yet electronic engineering has solved more 
difficult problems in the past. We may be certain that 
minitelevision will be an accomplished fact in the fore- 
seeable future. 

The special TV applications cited above 
their counterparts in the public domai! 
present decade. 

Twenty-four years ago the present writer first spoke 
of minitelevision.** In an article entitled “The Future 
of Short Waves,” we described television eyeglasses. 
They comprised an eyeglass frame on which were built 
two separate miniature TV receivers weighing but a 
few ounces. The images on the two tiny screens were to 
be postage-stamp size, but as the screens were only a 
fraction of an inch from the eyes, the small size would 
not matter. The dual images, though tiny, would be sharp 
and clear, exactly Jike’ the view one has through binocu- 
lars. In addition, it was foreseen that the images would 
also be stereoptical (three-dimensional The TV eye- 
glasses were to be a completely self-contained TV re- 
ceiver; tiny earphones were to convey the sound directly 
into the ears. 

Today, or in the near future, there is n 
sound cannot be added to the TV eyeglasses. It can be 
via bone conduction—hearing-aid glasses are in exist- 
ence right now. As a personal TV receiver that does not 
disturb others in the same room, to view TV in bed, at 
home or in hospitals, the self-contained TV eyeglasses 
are an ideal adjunct. With recent transistor develop- 
ments, TV eyeglasses should be hers 

Pocket TV receivers also should make their appearance 
during the next few years. It would not surprise us if 
they were first made in Japan. They will have a 2- to 
8-inch screen and give sharp definition. There will be a 
collapsible blind for viewing even in yutdoor light. 
Completely transistorized with a flat picture tube, the 
set should be very light and compa probably will 
be energized by atomic type batteries —H.G. 


will also have 
during the 


reason why 


**October, 1936, Short-Wave Craft magazine 
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peutomatic 


Ac 
Vtvm 


No hands! The meter picks the 
range itself, then lights a light to 


show you which one you're on! 


By JOE MARSHALL 


LECTRONICS is basic to indus- 

trial automation. Yet, it is par- 

adoxical but true that there has 

been little automation in the basic 
tools of electronics—particularly in the 
measuring and test instruments so 
essential to both development and 
maintenance of electronic devices. 
Punched-card tube testers and some 
very expensive digital voltmeters are 
the only examples of general-purpose 
automatic instruments that come to 
my mind, Now Allied Radio presents 
its Knight-Kit ac vtvm, a very clever 
example of automation in electronic 
instrumentation. 

The instrument, an ac vtvm, meas- 
ures ac voltages from 20 cycles to 2.5 
me with an accuracy of 1 db or better. 
It has exceptionally high sensitivity. 
The full-scale reading is 3 millivolts 
on the lowest range (this permits 
reading voltages as low as 200 micro- 
volts) and 300 volts on the high range. 
It is unique in providing automatic 
or “self-seeking” switching between the 
1l ranges. 

When the probes are applied to a 
circuit, the voltage to be measured 
actuates a sensing and control circuit 
that seeks out the meter range that 
provides an approximate mid-scale 
reading. A red pilot light indicates 
which range is in use. There is no need 
for manual switching, either to choose 
the initial range or to adjust the range 
to a rising or falling voltage. The entire 
switching cycle takes place in less than 
3 seconds. 

Some of the advantages of automatic 
switching are immediately obvious, but 
there are some that may not be appar- 
ent to a casual glance. For example, 
the most useful scale for audio meas- 
urements is the db scale. But this scale 
is not linear. The most exact readings 
are obtained in the range between +2 
db and —5 db. In this range, the scale 
is divided into divisions of 0.2 db. From 
—5 to —10, the graduations are in 0.5 
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db, and from ~—10 to —15 in 1 db 
intervals. Clearly, the most accurate 
reading can be obtained when the meter 
range is adjusted so the indication falls 
between —10 and +2 db. The auto- 
matic switching of the vtvm tends to 
keep the reading at this point. 

Automatic switching is a particular 
convenience when working with an 
impedance bridge or in measuring the 
response of equalizers, tone controls, 
etc. with a steep response slope (where 
the response, for example at 20 cycles 
may be 40 db below or above the re- 
sponse at 10,000 cycles). In these appli- 
cations, the range switch of a conven- 
tional vtvm might have to be changed 
as many as half a dozen times. 


Trigger circuit 

The heart of the Knight-Kit auto- 
matic ac vtvm is a trigger circuit which 
energizes a small reversible electric 
motor that drives an indexing rotary 
switch. It works like this: 

The output of a three-stage amplifier 
is applied to a bridge rectifier circuit. 
The rectifier provides a positive volt- 
age at one corner, and a _ negative 
voltage at the opposite one. The meter 
is connected to read this difference in 
voltage. A rectifier in shunt with the 
meter bypasses any voltage in excess 
of the fundamental range of the meter. 

A difference amplifier consisting of 
the two sections of a 12AX7 is also 
conriected to the bridge so that the 
positive side goes to one grid, and the 
negative side to the other grid. The 
output of this difference amplifier is 
connected to the grids of two trigger 
circuits comprised of the two sections 
of a 12AT7 connected as a cathode- 
coupled flip-flop trigger. One trigger 
operates when the output of the bridge 
rectifier is greater than a certain max- 
imum voltage; the other when the 
rectifier output falls below a certain 
minimum voltage. 

Each of the triggers actuates a relay 


which applies a de voltage to a mot 
which, in turn, revolves a multi-deck 
rotary switch. The switch moves the 
input of the three-stage amplifier to 
various taps on a voltage divider, thus 
reducing (or increasing) the voltag: 
fed into the amplifier. The relay in 
trigger 1 applies a voltage to the moto) 
which turns it in a counterclockwise 
direction. It thus switches the amplifie: 
to a lower tap on the voltage divide: 
This reduces the voltage applied to the 
amplifier by 10 db (per step). If the 
reduced voltage at the output of the 
bridge rectifier is now below the peak 
value needed to actuate trigger 1, the 
relay opens, the driving voltage is 
removed from the motor and the prope: 
range is established. 

On the other hand, if the voltage 
delivered by the rectifier is below a 
certain value, the trigger 2 is actuated 
Its relay applies a voltage of opposite 
polarity to the motor, which now turns 
clockwise, driving the rotary switch to 
a higher tap on the voltage divider. 


Knight-Kit ac vtvm. 
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Side view of vtvm with cover removed. 


This increases the input to the amplifier 
by 10 db. If the voltage delivered by 
the rectifier is now above the threshold, 
the trigger relay opens, the motor stops 
and again the range is established. 

If the first step does not increase 
(or reduce) the voltage to the amplifier 
sufficiently, the trigger will remain on, 
the motor will continue to turn until 
a position on the divider is reached that 
delivers a voltage that falls between 
the two thresholds. 


What happens 

The alternating-current output from 
the amplifier is fed to the bridge (CR2, 
CR3, C24-a and C24-b). Part of the 
bridge output goes to the meter and 
part to the trigger circuit. As the out- 
put of the amplifier goes positive, cur- 
rent flows from ground through R87 
and on through CR2. Here the current 
divides, part flowing through C24-a, 
the remainder through the meter and 
C24-b,. When the output of the amplifier 
goes negative, part of the current flows 
through C24-a, the meter and CR3. 
The remainder flows through C24-b and 
CR3. A pulsating direct current (always 
of the same polarity) is therefore 
supplied to the meter. 

The trigger circuit input voltage is 
taken from the bridge rectifier circuit. 
The positive side of the bridge feeds 
through R57 into the grid of V5-a. 
Since the triggers operate in a similar 
manner, only trigger 2 will be de- 
scribed. As the output at the bridge 
circuit approaches the full-scale meter 
value, the bias on the grid of V5-a 
decreases, causing the tube to conduct 
more heavily. This increase in current 
results in a higher voltage drop across 
cathode resistor R60. Since R60 is 
common to both cathodes of V5, the 
voltage at the cathode of V5-b will also 
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increase. At the same time that the 
cathode goes positive, a negative signal 
is applied to the grid of V5-b, causing 
less current to flow through the second 
half of the tube. As the current de- 
creases, the voltage drop across the 
plate load resistor also decreases. This 
causes a more positive signal to be 
applied to the grids of V6-a and of 
V7-a. The bias on the grid of V6-a is 
such that the tube is normally held at 
cutoff. When a large enough signal is 
applied to this grid, the tube starts to 
conduct. The current flow energizes 
plate relay K1, which, in turn, actuates 
the range switch motor. The entire 
switching system is thus a feedback- 
controlled mechanical servo system. 

So much for the automatic switching. 
The vtvm section starts with a cathode 
follower which feeds the first of three 
pentode amplifiers. The range is 
selected by switching the grid of the 
first amplifier tube (V2) up and down 
a voltage divider in the cathode circuit 
of the cathode follower. Each step in 
the divider produces 10 db of attenua- 
tion, Actually, though the meter has 
11 range positions, the voltage divider 
has only 6 steps. When the input volt- 
age is 1 or more, a 60-db attenuator 
is switched into the input of the cathode 
follower and the range switch starts 
again at the top of the voltage divider 
and goes down it again for the upper 
ranges. In other words, the divider is 
used twice, first, on the low ranges 
without the 60-db attenuator, and then 
on the high ranges with the 60-db 
attenuator. 

The three-stage pentode amplifier is 
operated with low plate loads to widen 
the response. The second stage is 
peaked at the high end with inductor 
L1. There are two feedback loops. The 
first runs from the cathode of the third 


amplifier to the cathode of the first. 
The feedback control (R27) in this 
loop sets the circuit gain to provide the 
right reading for a known input volt 
age for calibration purposes. The sex 
ond loop goes from the output of the 
bridge rectifier to the cathode circuit 
of the second amplifier. The two loops 
give a total of 30 db of feedback and 
result in the very flat response. 

A cathode follower (the triode se 
tion of the 6A W8), fed from the cathode 
of the third amplifier, has its output 
connected to jacks on the panel so the 
cutput of the amplifier can be used for 
feeding a scope, etc. This gives the use) 
a wide-band amplifier with a gain of 
approximately 34 db (when the range 
switch is in the lowest position) and a 
frequency response flat from 30 cycles 
to 300,000 cycles and within 1 db from 
20 cycles to 1.5 me. 

Amplifier gain is kept constant by 
a rather elaborate regulated 
supply using two 6DR7’s and a 5651. 
The output voltage is adjusted with 
pot R52. When properly set, the regula- 
tion is within 1%. 


powe T 


Motor and range switch. 


De is used on the heaters of the first 
three stages of the amplifier. The 
also a separate 5-volt de 
the range-switch motor. 

Included with the vtvm are co. 
nents for a simple source of lov 
ages to calibrate the instrument 
adjust the trigger circuits. It 
.00065 (0.65 mv) and .0031 ( 
volt ac when fed by 6.3 volts fron 
heater chain. The vtvm has tw 
on the rear which supply this 

A kit was bench-tested by the autho 
It took about 24 interrupted how 
assemble. The job could be done 
time. The calibration and adjustment 
procedure is simple and effective. Ar 
accurate de voltmeter is helpful in 
properly adjusting power-supply vit 
age. If the line voltage falls betwee 
115 and 120, calibration accuracy wil 
be good enough for most applicati: 
But if an accurately calibrated 
generator is used, the accuracy of t 
meter can be made to approach that of 
the signal source. The linearity is 
extremely good, both over the scale of 
a single range and from range to range. 

The Knight-Kit automatic ac vtvm is 
a valuable and time-saving addition to 
the busy audio lab and represents a big 
value at its price of just under $100. END 
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That old charger that just sits 
most of the time can save you 
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around idle 
ost of the 


cost of a bench power supply 


POWER SUPPLY 
for the SERVICE BENCH 


By J. E. PUGH, JR. 


N adjustable, regulated power 
supply is often needed in 
checking and servicing transis- 
tor radios. The output of a 

battery charger is in the correct range, 
but its high ripple makes it unusable. 
This unit converts a battery charger 
into a regulated transistor power supply 
suitable for service-bench use, testing or 
checking, and for powering experimen- 
tal transistor projects. 

The voltage supplied by most 
chargers is either 6 or 12 voits or both. 
Current ratings run from 2 or 3 am- 
peres for the smaller chargers to 10 or 
12 amperes for the larger units. 

The converter is a transistor filter 
and regulator that converts the recti- 
fied, unfiltered charger output into a 
well-regulated nearly pure de output 
that is adjustable in level from 1.5 to 
6 or 12 volts in 1.5-volt steps. The 
maximum current rating varies from 
about 0.7 to 1.8 amperes, depending on 
which output voltage step is used. The 
current rating can be:increased to the 
maximum current rating of the charger 
by adding more power transistors in 
parallel with V1 and V2. Ripple per- 
centage increases with loading and the 
maximum level is less than 0.25% at 
full load. ’ 

In addition to being used with. bat- 
tery chargers, this converter can also 
reduce ripple level and regulate battery 
eliminators with outputs up to about 
20 volts. These units ordinarily use a 
large filter capacitor across their out- 
put, which makes it possible to elimi- 
nate C. This unit can also be used with 
any 6- or 12-volt ac filament supply by 
adding a rectifier in series with one of 
the converter input leads. 

When compared with L-C filters, the 
converter has better regulation, lower 
ripple and an adjustable output. Its dis- 
advantages are that it is more easily 
damaged by overload and that the bat- 
teries must be replaced annually. 


Design 

Before starting construction, it is 
advisable to see that your battery 
charger is suitable. Aside from having 
usable voltage and current ratings, the 
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rectifiers must be able to take the maxi- 
mum peak inverse voltage safely. 

Most manufacturers rate rectifiers 
on a maximum rms input-voltage basis 
(generally either 13 or 26 volts) and 
give no peak inverse rating. The peak 
inverse voltage with the capacitor 
across the output is only about 7 volts 
greater than with a fully charged 
storage battery attached (for 6~—volt 
systems, 3.5 volts). This difference be- 
comes less as loading is increased and, 
if the manufacturer has provided a 
reasonable safety factor, it should be 
satisfactory. To determine this voltage 
for your charger, measure the rms 
voltage across each half of the second- 
ary winding (or the entire winding for 
a half-wave rectifier) without load. 
Multiply by 1.41 to obtain the peak 
voltage and double it for the peak in- 
verse with capacitor load. 

If the charger is an inexpensive one, 
the transformer regulation may not be 
adequate and the voltage under no-load 
conditions may be too high. If so, it can 
be reduced somewhat by placing a re- 
sistor across the input of the con- 


verter—ahead of e | resistor 
should be of suc to limit the 
voltage across ( naximum 
with no load ac1 I nverter out- 
put. If a 6-volt used, it 
should be no more ] . 

The transisto nected in 
parallel in a emitter- 
follower regulator e resistor 
(R) between the es ised to get 
equal emitter currer t each tran- 
half t Check the 
tran- 
mnect 
a low resistance in t e lead of the 
transistor t emitter 
current and ad l these 
rents ar 


sistor does 
emitte1 


sistors 


current tl botl 


while und id. C 


having 
cur- 
equa t value is 
determined by tl ence in tran- 
this case it 
insistors are 
mum output 
sho be connected in 


characterist 


was 22 ohms. If 


sistor 
added to increase the 
current, they 
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Bottom view of converter—regulator showing parts layout. 
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put current: maximum collector cur- 
rent, maximum collector-to-base volt- 
age, maximum transistor dissipation 
and the point where the base current 
rises rapidly. The 2N256 transistor has 
a maximum collector-current rating of 
3 amperes and a maximum collector- 
to-base rating of 30 volts. The table 
shows that neither rating is important 
in limiting the maximum output cur- 
rent. In all cases up to 9 volts output, 
it is the maximum transistor dissipa- 
tion rating (6.25 watts per transistor) 
that is important and the output cur- 
rent must be limited so this value is not 
exceeded. In the 10.5- and 12-volt cases, 
both base current and ripple voltage 
increase rapidly at load currents above 
those shown in the chart and thus limit 
the load current before maximum dis- 
sipation is reached. After construction 
is completed, the maximum permissible 
load current for each output voltage 
should be determined for your con- 
verter, as it may vary for each unit. 
Transistors are easily damaged by 


i 4] 
Maximum permissible load currents at 
various voltages (two transistors). 
I, 
(milli- 
omperes) 


. Vos 
(volts) (amperes) 


(volts) 
17.5 
15.0 
12.5 


10.5 
12.0 


overloads and for this reason a fast- 
acting fuse rated just above the maxi- 
mum permissible current of 1.8 am- 
peres is used. This fuse will need to be 
a different value (1.5 amperes) for a 
6-volt system or if more transistors are 
added. The charger overload breaker 
should not be relied upon for overload 
protection. 

Type-D cells are used in the base 
circuit as the voltage-determining ele- 
ment to keep maintenance costs low. 
Mercury batteries can be used to main- 
tain a more constant output voltage if 
desired. The batteries can also be re- 
placed with voltage reference diodes, 
but their high cost rules them out in 
most cases. Smaller flashlight cells can 
be used, but if space is available, the 
larger ones should be used for economy. 
For 6-volt chargers, use four cells; 12- 
volt chargers need eight. 


Construction 

A large (2x7x1l-inch) aluminum 
chassis was used to provide a good heat 
sink for the transistors, plenty of room 
for the batteries, and a convenient 
space for placing the charger. Connect- 
ing plugs allow it to be removed for 
battery charging duties. 

A short length of %-inch copper 
braid soldered to a spade type solder 
lug is used to connect either the posi- 
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— ./CONNECTED 
TO CASE 
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~ 2N256 


BOTTOM VIEW 





R—'/2 watt, see text 
uf, 25 volts, electrolytic 
F—type 3AG fuse, see text 
Si—2-pole, 9-position, nonshorting switch 
(Mallory 3229J or equivalent) 
Vi, 2—2N256 transistors 
BATT—4 or 8 D cells 


Schematic of battery 


tive or negative terminal to the chassis 
as desired. Check with an ohmmeter 
and see if the charger has either ter- 
minal grounded to the case. If so, insu- 
late the feet so they will not touch the 
converter chassis. 

Construction is simple and should 
cause no trouble if a few precautions 
are observed in mounting the tran- 
sistors. Round off the edges of the tran- 
sistor flange with a fine file and remove 
all sharp edges from around the mount- 
ing holes. Drill the base and emitter 
feedthrough holes just large enough to 
clear the pins comfortably (about 
%-inch diameter) and deburr them and 
the mounting holes with a countersink 
or large drill. This is necessary because 
the mica mounting insulators are very 
thin and easily punctured. 

Mica can be bought in small sheets 
of reasonably good quality at most 
hardware stores. First drill very small, 
accurately spaced holes in the mica for 
the base and emitter pins. Operate the 
drill with the fingers not to 
damage the mica. Then mark a light 
outline of the flange with a machinist’s 
scribe. Make the outline about 1/32- 
inch larger than the flange and cut it 
out with sharp scissors. Most mica will 
be about .004 to .005 inch thick but can 
be separated into sheets about .002 inch 
thick, which is recommended for most 
power transistors. Do this after the 
insulator has been cut by easing a thin 
knifeblade into an edge where a slight 
separation has been started. 

Now gently slide the knife into the 
insulator until it is completely sepa- 
rated into two sections. This may take 
several tries as the mica doesn’t sepa- 
rate perfectly every time, but the im- 
perfect insulators can be trimmed to 
remove the mounting-screw holes and 
used under the base and emitter con- 
nectors to keep them from touching the 
chassis. 
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Neon pilot lamp (Drake 105 or equivalent) 
Female receptacle 

Chassis 2x 7 x I! inches 

Plug to fit output socket on charger 

Mica sheet 

Line cord 

Insulated terminals (2) 

Hardware 


charger and regulator. 


Good base and emitter connectors « 
be obtained by removing the contacts 
from a _ seven-pin miniature 
socket. The mounting screws are insu 
lated from the chassis with 
fiber washers. After mounting 
transistors, check with an ohmmeter 
to be sure that none of their elements 
are making contact with the chassi 

All nine positions of $1 are used fo: 
a 12-volt system; on a 6-volt 
the adjustable stop for five positior 
After construction is completed, deter 
mine the maximum permissible 
current for each switch 
mark with decals on the " 
of the switch dial circle. When using 
this power supply, keep in mind that, 
for a given load, the current will in 
crease as the switch is set to a highe 
voltage. If working near the load-cur 
rent limit of the unit, any such chang 
should be made cautiously to av« 
blown fuse. 
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Converter with charger in position. 
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MAKE AN AUDIO 


Add an external voltage divider 


and multiplier 


and draw a new scale, 
and your vtvm 


will measure audio watts 


By ROBERT G. CASEY 


HE essential difference between a 

vtvm and an “audio wattmeter” is 

that the vtvm reads voltage with 

respect to another point, usually 
ground, while the wattmeter reads 
voltage across a known impedance. By 
using the formula W= E’*/R and a scale 
calibrated in watts, the meter reads di- 
rectly in watts. 

For example, if 2 volts appears 
across a 4-ohm speaker, wattage is 2°/4 
or 1 watt. The same voltage across an 
8-ohm speaker would be 0.5 watt. If 
the voltage across the speaker doubled, 
the wattage would be four times the 
original amount. Consequently, every 
impedance must have a different watt- 
age scale, or a dividing network must 
change the voltage fed to the vtvm as 
the load impedance is changed. The lat- 
ter method is the more common, and 
4, 8, 16, and 600 ohms were selected as 
the most commonly used hi-fi speaker 
impedances. 

To select the correct wattage scale 
to correspond to the voltage scale, let’s 
consider W=E*/R or E=VRW. For 
any given wattage, the lowest resist- 
ance will have the lowest voltage de- 
veloped across it. At 4 ohms, the vtvm’s 
3-volt range would be equal to 2.25 
watts. By increasing this rating to 3 
watts, the voltage across the load will 
be 3.464, By using a divider propor- 
tional to 3.464 to 3, the voltage to the 
vtvm will be 3 volts when the voltage 
across the divider is 3.464 volts and the 
vtvm reads directly in watts. Fig. 1 
shows how this is done. 

At 8 ohms, 3-watts would be 4.899 
volts. So this time we need a voltage 
divider with a ratio of 4.899 to 3. This 
can be done in two ways, as shown in 
Fig. 2. 

In a similar manner, the voltage to 
the 16- and 600-ohm impedances are 
calculated to be 6.982 and 44.272 volts, 
respectively. This means that the final 
meter shunts will look like one of the 
two circuits shown in Fig. 3. 

The other vtvm ranges can also be 
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from 


used as wattmeter ranges. They trans- 
late as follows: 


your VIVM 


rating higher thar 
measured and shou 
types. 


to be 
noninductive 
END 


attage 


Vtvm Range Wattmeter 
(volts) Range 
03 0.3 mw 
0.1 3 mw 
0.3 30 mw 
1 300 mw 
3 3 watts 
10 30 watts Fig. 
30 300 watts ohm 
Remember that the wattage varies as 
the square of the voltage, so the new 
range gets a log scale. The following 
group of markings will aid calibration: 


across 4- 
arrangement, 


1—To measure 
speaker, us« 


wattage 
this 


Wattmeter Corresponds 
Reading to Voltage 
0 0 
0.25 0.866 
0.5 
0.75 


225 
y AMPLIFIER 
UNDER 
TEST 


) 
5 
732 
936 
2.121 
2.291 
2.449 
2.598 
2.740 
2.873 
3 

When making this unit, remember 
the load resistors must have a wattage 


1 
1 
1 
1 
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Fig. 2—Two ways of measuring wattage 
across 4- and 8-ohm parallel 
divider; b—series divider. 


loads: a 





y 


oo 
Be ea 3 


i 


i Se 





* 
a 





t 


9° ° . > 9° 
_ EMA AAAS AAA 
42 26a Sc Zeon A ale + 


| f TO VTVM 
oe dina 8 





Fig. 3—The completed wattmeter section can take either 
of these two forms: a—parallel dividers; b—series dividers. 
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TEST INSTRUMENTS 


M 
SI 
J2 
R3 
Jl 
J4 


Ya 


J3 


BOOST 


D BATT2 BATT! M 


Simple transistor 


amoplife 7 
makes any 0-1-ma meter into a 
sensitive zero-center null mete 


R3 RI 


* 


R2 Si J2 A B 


BRIDGE ACCURACY 


SIMPLE Wheatstone-bridge cal- 
culator was described in “Divide 
and Multiply with a Wheat- 
stone Bridge,” in the June is- 

sue of RADIO-ELECTRONICS, page 48. 
That article showed how to build and 
use the calculator. This article describes 
a transistor null amplifier which can be 
used to increase the unit’s sensitivity 
and extends its use to include measur- 
ing resistance. 

The increased null-meter sensitivity 
upgrades the unit’s accuracy while the 
transistor circuit reduces battery drain. 
The null-amplifier circuit can also be 
used anywhere an extra-sensitive null 
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By FORREST H. FRANTZ, SR. 


meter is needed. The components re- 
quired are not expensive and you can 
make the modification in an hour or 
two. 

The unit’s basic circuit is shown in 
the diagram. A 2N407 transistor ampli- 
fier drives the 0—-l-ma meter in the 
modified unit. R2 and R3 bias the tran- 
sistor base. R1 is the null-signal-input 
limiting resistor. 

When S1 is depressed, BATT 1 feeds 
current to the transistor. R3 is adjusted 
for mid-scale (0.5 ma) meter deflection. 
This is the meter null setting. Such a 
null is considerably more convenient 
than the 0-ma meter null of the original 


circuit. To null the bridge, de} 

and $2. Although the mete: 

drift, it doesn’t matter. If S1 
pressed and the meter reading do« 
change when 82 is alternately de} 

and released, the bridge is m 
gardless of the meter reading. This 
feature lets the transistor 
work without an emitter stabilizing 
sistor that would reduce gain or requires 
a higher battery voltage for equivalent 
gain. 


amplinfe 


To measure resistance 
To modify the bridge for resi 
measurements, pots A and C are taken 


stance 
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Ri—10,000 oms, '/. watt 
R2—47 000 ohms, '/, watt 


R3—pot, 50,000 ohms 


BATT !—I.5 volts, flashlight cell, size D 
Ji 2, 3, 4—3-way binding posts 


M—O-I ma 


Si—spst, pushbutton, spring return 
V—2N407 transistor (Sylvania) 


Cireuit of the null amplifier added toa bridge-type 
electronic calculator. 


out of the circuit and replaced by the 
unknown and standard resistors. This 
is done by connecting the arms of A and 
C to short lengths of insulated wire that 
pass through holes in the panel and 
plug into jacks J2 and J3. To measure 
resistance, pull out the wires and put 
the unknown between J1 and J2, and 
the standard between J3 and J4. Then 
A can be replaced by an unknown re- 
sistor. Its resistance, Rx, is CB/D 
where C, B and D are the respective 
bridge dial readings. 

If Rx is more than about 200 ohms, 
replace C with a standard resistor, Rs, 
that approaches the value of Rx. This 
increases accuracy. For example, if 
Rx is 47,000 ohms, Rs should be 100,000 
ohms. Then, Rx = RsB/D when the 
bridge is nulled. The preliminary rough 
measurement of Rx is made with the 
bridge, using pot C in the bridge cir- 
cuit, or with an ohmmeter. This rough 
measurement quickly indicates the value 
of Rs to be used. Rs should have a 
tolerance of 1% or better. 

The bridge measures resistance with 
an accuracy of several percent. This 
accuracy can be improved by measuring 
the total resistance of pots B and D 
on another bridge and computing a 
correction constant, k = 2Brota:/Deotat. 
Then R, = R,kB/D. If B,,,,, equals 
52 ohms and Drorai 104 ohms, k = 
2(52)/104 = 104/104 = 1. In this case 
you literally forget about the correc- 
tion constant k. The Clarostat 58C1 
pots have very good linearity (1%). 
But their total resistance may vary 
by 5%. 

It’s apparent that if Birora: and 
Drotar are both high or low in value, 
bridge error will be small even if the 
correction constant is omitted. The 
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most extreme error would occur when 
B and D are off in opposite directions. 
For example, if Biota: equals 52 ohms 
and Diteta: 96 ohms, k = 2(52)/96 


WALL of 


HIS bank of 480 speakers was not 
built for esthetic effects, as the title 
might suggest, but for the serious study 
of the physical effects of high-intensity 
sound, It will be used by the Wright Air 
Development Div., Wright-Patterson Air 


Force Base, Ohio, for whom it was de- 
signed and constructed by Stromberg- 
Carlson. 

The system is flat from 20 through 
20,000 cycles, at powers up to 14,000 
watts. The speakers are arranged in 32 
bafiles of 15 speakers each—3 woofers 
and 12 tweeters, all specially built to 
deliver high fidelity sound at unusual 


TEST 


104/96 = 1.08. In tl 
case, the error is 
factor is omitted. 


The modifications 
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INTERCOMS 


ITH the notable exception of 

their use in portable radios, 

consumer and home enter- 

tainment products have been 
slow to use transistors. The latest com- 
mercial adaptations to come to our at- 
tention are a combination foghorn, meg- 
aphone and public address system, and 
intercom systems. 


Transistor intercoms 

Over the years, the popularity of in- 
tercom systems has been dimmed some- 
what by complaints of hum, high heat 
radiation, shock hazard and high cur- 
rent consumption. Several firms have 
developed transistor intercom systems 
that eliminate all these disadvantages. 


ret: 
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Semiconductors 
increase the effi- 
ciency, convenience 
and usefulness of 
the equipment in 
which they are used 


By ROBERT F. SCOTT 


TECHNICAL EDITOR 


The talk—listen switches turn the ampli- 
fier on and off so there is no standby 
current drain. Heat radiation is almost 
nonexistent and hum level is compa- 
rable to that of a good hi-fi audio ampli- 
fier. And, best of all, there is no shock 
danger from the battery or low-voltage 
power supply. 

Typical of the transistor intercoms 
are the Fanfare systems made by Fanon 
Electric Co. The 1500 is a 2-station sys- 
tem with a master and remote. The 
1506 is a 6-station unit for use in mas- 
ter-to-master, master-to-remote or any 
combination of master and remote units 
for up to 6 stations. The 1512 is a sim- 
ilar master unit designed for up to 12 
remote stations of various types. 


VOLTAGE AMPL 
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Three types of remotes are available 
The model 150 is the common type with 
a three-position TALK—LISTEN—DICTATI 
switch. The 151 is a simple unit without 
switch. It is used for remote baby tend 
ing and in cases where it is not neces 
sary to initiate a call to the master. The 
156 has a six-station selector switch fo 
calling any one of six masters in the 
system. The system may consist of a 
master and five remotes, all masters 
an intermix circuit with two or m 
master with remotes. Thus, a variety 
hookups become possible. 

The amplifiers in the Fanfare series 
1500 intercoms use four p-n-p transis 
tors. Two type FAN-11’s (Fanon types 
number) are used as voltage amplific 
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Fi. 1—Schematic of the Fanon 1506 master with 150 and 151 
remotes. Switches are set so remote No. | can talk to master. 
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Fig. 2—Fanon PSA power supply. 








and driver, and a pair of FAN-12’s are 
used in the class-B power output stage. 
Fig. 1 is the circuit of the 1506 master 
with 150 and 151 remotes. The connec- 
tions to the master terminate in a cable 
with ten insulated leads and a shielded 
conductor. Terminal boxes (not shown) 
are available for connecting this cable 
to the interconnecting cables of the 
other stations. 

Five slide switches on the 1506 select 
the remote(s) to be contacted. The 
mode switch is left-in the STANDBY posi- 
tion when the system is not in use. This 
disconnects the battery from the posi- 
tive return lead in the amplifier. To 
initiate a call from the master, the 
caller selects the remote or remotes by 
closing the corresponding slide switches 
and then throwing the mode switch to 
TALK. This applies power to the ampli- 
fier, connects the master’s speaker—mike 
unit to the input, and the hot side of 
the slide switches to the amplifier’s out- 
put. When the mode switch is released, 
it automatically returns to the LISTEN 
position so the remote(s) is connected 
to the input and the master’s speaker 
to the amplifier’s output. When the con- 
versation is over, the party at the mas- 
ter turns off the system by flipping the 
switch to STANDBY. 

A party at a 150 (or 1506) remote ini- 
tiates a call by throwing the switch to 
TALK or DICTATE. One section of the 
switch connects the remote to the ampli- 
fier’s input. The other section turns on 
the amplifier by completing the circuit 
between the positive side of the battery 
and the positive return through the 
white and gray’ cable leads and termi- 
nals 3 and 4 on the remote. 

The system can be set up for non- 
private operation (master can monitor 
remotes at will) by connecting a jumper 
between terminals 1 and 2 on the mas- 
ter. If the setup is for private opera- 
tion, any remote can be made nonprivate 
by leaving its switch in the DICTATE 
position. This is useful for baby sitting 
or other instances where it is necessary 
to monitor activities from a distance. 
A jumper is required between terminals 
3 and 4 on any master that talks to a 
remote but is not used in an all-master 
system. (The mode switches on the mas- 
ter and remotes are spring-loaded to 
return to LISTEN when released from 
the TALK position and have positive de- 
tents to lock in the DICTATE and STANDBY 
positions. ) 

The Fanon type PSA power supply 
(Fig. 2) may be used in place of bat- 
teries to power a system with up to four 
masters. The supply cable terminates in 
snap type connectors matching the bat- 
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Fanon 1506 six- 
station master, 


Fanon model 
150 remote. 


tery connector in the master unit. When 
this supply is used, terminals No. 5 on pushbutton reluctance type microphone 
each master must be connected together with a 65-inch coil 1. Weight with 
through an additional lead in the cable. batteries is 13% | 
The speaker is ted on top of 

The Portahorn the cabinet in a fitting permitting 360° 

RCA’s Portahorn model CRM-SI1A is horizontal rotat 1 90° vertical 
a transistorized public-address system, swing. The spea may be removed, 
intercom, signaling device, automatic located at a remot t and connected 
foghorn and boat horn for all marine’ to the amplifi igh an extension 
craft ranging from large commercial cord. 
vessels to small pleasure craft. It may 3asically, the Portah consists of 
be used with a hydrophone to locate an audio amplific ng the speaker, 
underwater sounds from schools of fish, an audio oscillat t ipply the horn 
divers, ete. tone and a mult tor to key the os- 

The Portahorn operates from two cillator to sound tl n at regular 
self-contained batteries and may be intervals 
used ashore by fire, police and emer- A somewhat s schematic of 
gency departments, airport personnel, the versatile Portal ; shown in Fig. 
construction, railroad, surveying and 3. There are two audio input jacks. The 
civil defense crews and others requiring AUXILIARY jack works into the base cir- 
a portable sound system with a range cuit of the preamplifier and is for the 
of up to 2 miles. Its 12-volt supply con- hydrophone, radio, tape recorder, phono- 
sists of two RCA VS009 6-volt batteries graph or telephone ckup coil. The 
in series. 

Battery drain is around 70 ma with 
zero signal input and approximately 
500 ma for full output. Standard equip- 
ment consists of the electronic unit, bat- _ tC 
teries, an 8%-inch-diameter 15-watt ROM SPKF TO OUTLET 
re-entrant type horn loudspeaker and a 


—> 


Fig. 4—Talk-listen switch 
Fig. 3 (below)—RCA Portahorn. for the Portahorn. 
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MICROPHONE jack in the base circuit of 
the first af amplifier is for the mike sup- 
plied with the unit. 

The 2N217 audio oscillator for the 
horn is a Hartley type operating in the 
range of 400 to 500 cycles and designed 
for high harmonic content to deliver a 
melodious, penetrating sound. The sec- 
ondary of the oscillator transformer 
T3 is connected to sections of the HORN 
switch (S2) and AUTOMATIC FOGHORN 
switch (S3). S2 is a dpdt toggle switch 
shown in its normal position. When this 
switch is pressed for signalling, attract- 
ing attention or sounding a warning, 
T3’s secondary is connected to the base 
of the preamplifier transistor and oper- 
ating voltage is applied to the oscillator 
to sound the horn. 

S3 is a dpst toggle switch that is 
normally open. When it is closed, the 
1,500-ohm resistor in V7’s collector cir- 
cuit is put in series with the voltage 
supply to the oscillator. The transistors 
in the multivibrator conduct and cut 
off alternately. When V7 is cut off, the 
oscillator receives sufficient voltage to 
operate. When it is conducting, the volt- 
age drop across the resistor is too great 
to allow the oscillator to operate and 
sound the foghorn. The mutivibrator is 
set so the foghorn sounds for 2 seconds 
and is off for 6 seconds. 

The TALK-LISTEN switch (Fig. 4) con- 
verts the Portahorn into an intercom 
unit. In the TALK position, the instru- 
ment is used as a power megaphone, PA 


RCA Portahorn 


system, horn or foghorn. In the LISTEN 
position, the connections to the horn and 
reluctance microphone are reversed so 
the horn acts as a highly directional 
sensitive microphone and the mike acts 
as a reproducer used as an earpiece. 

END 


(At this writing, RCA has taken the 
Portahorn off the market, but it will 
still be made and sold by Wightman 
Electronics, 9 West St., Easton, Md.— 
Editor) 
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low-cost starved-current 
Amplifier 


Single-tube amplifier has cathode-fol- 


lower output stage that delivers 1 mw 


By PAUL S. LEDERER 


N 1950, a paper titled “Ultra-High 
Gain Direct-Coupled Amplifier Cir- 
cuits” was presented by Dr. Walter K. 
Volkers at the IRE Convention in New 
York. The paper described how the 
amplification factor of a pentode may 
be greatly increased beyond conven- 
tional values by lowering the ‘screen 
voltage below 10% of the plate supply 
voltage and by increasing the plate load 
resistance 10 or more times over con- 
ventional values. This type of opera- 
tion results in extremely small plate 
currents, hence the descriptive term 
“starved-current” operation. 

Based on this principle, a small am- 
plifier was built some years ago 
(March, 1954, issue; page 45) using a 
6AU6 as the “starved-current” ampli- 
fier and a 6V6 as power output tube. 
It performed well—it had a 92-db powe1 
gain and required 2-mv input for 100- 
mw output. However, its frequency re 
sponse was limited—about 180 to 2,500 
cycles. 

Further experiments produced an- 
other interesting starved-current audio 
amplifier with somewhat different cha: 
acteristics. It uses even fewer parts and 
has a wider frequency response but 
lower gain. It uses a 6ANS8 triode- 
pentode, with the triode acting as a 
cathode-follower power amplifier. In 
addition to the output transformer, 
only four resistors are required. In this 
amplifier a potentiometer volume con- 
trol is substituted for one of the re- 
sistors and a de blocking capacitor is 
added at the input. These features make 
the amplifier suitable for general ex- 
perimentation. 

With a plate supply of 140 volts, total 
current drawn is about 23 ma. With a 
10-mv input (rms, 400 cycles) the 
power output into a 3.2-ohm speaker is 
a little less than 1 mw. This represents 
a power gain of 63 db. Frequency re- 
sponse is +3 db from about 150 to 
7,000 cycles and about 5 db down at 80 
and 9,000 cycles. 

The 1-mw power output certainly 
seems a far cry from high-fidelity 
amplifiers capable of putting out 20, 40 
or even 100 watts. However, let’s keep 
a few things in mind: These high 
quality amplifiers are designed to give 
linear and distortion-free reproduction 
on transient sounds whose instantane- 
ous power level may reach such values. 
The average level of power required is 
quite a bit lower. The actual power 
required depends on the size of the 


room, the efficiency of the speaker used 
and the personal tastes of the listene: 
In general, for listening at ordinary 
conversational level, about 200 mv 
seems to be sufficient. Furthermore, 
since the human ear responds loga 
rithmically to sound amplitudes, a re 
duction of power output by a facto 
200 will seem to be about one-third 
the previous volume. Listening tests 
proved the output from a 5-inch PM 
speaker to be adequate with a 10-my 
input. With 20-mv input, output is about 
3 mw. The systems begin to overload 
near 30 mv—both tops and bottoms 
the waves are clipped. 

Since this amplifier is designed 
marily for low input signals, no 
bias resistor was used. Contact pote 
tial between cathode and grid provid 
the necessary bias. With a 140-\ 
plate supply, the screen voltag: 
and the total current drain is about 
ma. This results in a triode plate d 
sipation of about 2.9 watts, a | 
greater than allowed by tube mar 
turers’ specifications. 

Operation at a lower plate-sup; 
voltage is possible too. With 110 volt 
at 10 ma, power output is about 0 
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former 
V—6AN8 
Socket, 9-pin miniat 
for V 
Chassis—3'/, x 5 x 
Miscellaneous hardw 


Ri—pot, 250,000 ohms 
R2—10 megohms, | watt 
R3—100,000 ohms, | watt 
R4—1! 800 ohms, | watt 
C—.0! uf, paper 
T—universal output trans- 
mw with 10-mv input. Plate dissipat 
is now about 1.9 watts. While buildi: 
the amplifier screen voltage was ad 
justed experimentally with a 
tiometer (with 10 mv in and 140 
B-plus) until the output voltage (a 
displayed on a scope) was greate 
least visible distortion and mini 
plate supply current. This is not 
complicated as it sounds. After a fe 
tries, one gets the feel of the adju 
ments. When the optimum has be 
determined, replace the potentiomet« 
with fixed resistors. 

The whole amplifier is mounted on a 
3% x 5 x 1-inch aluminum chassis, but 
could be made even smaller. END 
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Part II—Five more ways 
to get big bass from little 
speakers 


By NORMAN H. CROWHURST 


AST month we 
ular types of enclosures. There 
were horns, infinite box baffles, 
the Boffle, bass reflexes and back- 

loaded horns. But in all these types the 
lowest frequency available is strictly 
proportional to the size of the speaker. 
The quest is for smaller units that give 
big bass. 


looked at some pop- 


Acoustic suspension 

Trying for smaller speakers means 
that units utilizing propagation effects 
are out of the question because this 
method takes space. We have to live 
with types that depend on, use or take 
cognizance of the speaker’s resonance. 
Making the enclosure smaller always 
tends to raise the resonant frequency. 
Lowering it again by artificial means 
tends to reduce efficiency. 

First in this direction was the acous- 
tic suspension unit. This is a variation 
of the infinite baffle, but with a change 
in proportions. Instead of using an 
ordinary speaker with a _ resonance 
around 50 to 100 cycles, the speaker’s 
resonance is lowered “off the map” to 
around 10 cycles. Then the stiffness 
added by the box is the major control, 


POLE PIECES 
Fig. 1—The lengthened voice coil al- 
lows turns to be in the gap at all times 
(although not always the same turns). 
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bringing the resonance up again to 35 
or 40 cycles. 

In the infinite baffle, the major con- 
trol is the diaphragm suspension, which 
is mechanical, and the box has to be big 
so the stiffness added by the air is 
relatively small. In the acoustic suspen- 
sion, the stiffness due to air in the box 
is the major consideration, so the box 
can be small. 

Getting the unit resonance down can 
be achieved by two methods: a—making 
the suspension more compliant or 
floppy; b—making the cone heavier. 

If the first method is adopted, more 
latitude for movement is required, so 
a larger air gap to move in is also 
required. This means a bigger magnet 
or a loss in efficiency. 

In the other method, the extra weight 
may be either in the coil or the cone 
itself. An average speaker cone weighs 
about 10 to 15 grams. A “heavy” one 
weighs 35 grams or more. Putting the 
extra weight in the coil means some of 
the efficiency lost by widening the gap 
is regained by using more of the extra 
width. Putting it in the cone helps the 
rigidity problem, but otherwise cuts 
down efficiency. 

Associated with this choice is one of 
coil length. If the suspension is made 
more compliant or floppy, the cone can 
move a lot farther, even out of the gap. 
To avoid this causing nonlinearity in 
drive, some extend the voice coil beyond 
the gap (Fig. 1) so more coil comes 
in when the middle section moves out. 
But this means only a fraction of the 
coil is producing drive at any instant. 
The dead coil in series with the active 
part also reduces efficiency. 

A popular compromise right now 
uses a cloth surround, suitably impreg- 
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Fig. 2—A variation of the infinite baffle 
that makes the inside of the box effec- 
tively larger than it really is. 
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Fig. 3—The duct-loaded reflex radiates 
mostly from port at lowest frequencies. 


the springiness contributed by the air 
on the other side. 


Duct-loaded reflex 

A pretty good variety of bass-reflex 
designs have been explored in the 
course of time, even to hanging a 
hinged door in the port! In the conven- 
tional reflex, at the lowest frequency 
before it starts into its 18-db-per-octave 
dive, the diaphragm pushes about equal 
power into both back and front, but the 
back wave gets reversed in phase so 
as to come out in phase with the front. 
This may be a kind of ideal matching 
arrangement, but it still ends up with 
a pretty bulky unit. 

Various other combinations are pos- 
sible, one of which is the duct-loaded 
reflex (Fig. 3). This uses a small box 
space with a tube vent to do something 
quite similar to the air coupler, but 
without using the propagation prin- 
ciple. Rather it uses what may be 
regarded as a resonant matching device. 
The acoustic L of the duct and the C of 
the box transform a large air movement 
in the duct into a back pressure on the 
cone, right at or near its resonance. 

This cuts down cone movement con- 
siderably and transfers most of the 
radiation at this frequency to the duct. 
Proper choice of parameters seems to 
yield several advantages to this method. 
A smaller box is possible for response 
and efficiency comparable with an 
acoustic suspension or part-way acous- 
tic-suspension type. The cone movement 
at the lowest frequency is restricted in 
a manner very similar to a horn or air 
coupler, reducing possibilities of distor- 
tion. And it is not necessary to bring 
the unit resonance to a frequency below 
the audio range decided upon. 

The length of the duct makes the 
performance of the speaker reasonably 
independent of placement. However, it 
is a good idea to vent the duct into a 
restricted spice, such as a wall behind 
the enclosure or the floor beneath it, 
the better to expand the almost point- 
source wave it emits. But failure to do 
this does not result in such deteriora- 
tion in performance as does failure to 
put a horn in its corner. 


Variable mass 

While these past two represent older 
principles in which the proportions 
have been changed to get the desired 
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effect, the last two we shall consider 
represent departures from established 
concepts. In the variable-mass idea, the 
starting point is the fact that, to keep 
resonance down to a low frequency with 
a small speaker, the cone mass has to 
be made larger, but this effectively 
prevents it from radiating at higher 
frequencies. 

The variable-mass principle uses what 
is basically a light cone, but couples a 
somewhat flexible mass to it. At low 
frequencies, because of the relatively 
large movements involved, the relative 
flexibility of this coupling is poor and 
the whole mass moves with the cone, 
bringing down its resonance. At higher 
frequencies, the smaller, more rapid 
motion forces the flexibility of this 
coupling to “give” progressively more 
until only the cone moves. 

It’s a bit like having your cake and 
eating it too. By distributing the com- 
pliance throughout the mass—the whole 
piece is made of a special foam plastic 
—it does not suddenly leave off moving 
with the cone, but produces quite a 
smooth response over a wide range. 


Bi-Phonic coupler 

This latest innovation really starts 
from another point. The designer had 
noted that the bass-response problem 
with most speakers was making a 
satisfactory enclosure of one type or 
another. In many of them great pains 
are taken to prevent side panels from 
vibrating. In this design, he dispenses 
with the usual enclosure altogether, and 
uses a panel designed to vibrate as the 
radiating element, instead of the more 
conventional cone (see RADIO-ELEC- 
TRONICS, April 1960, page 94). 

Most small loudspeakers use units 
with cones that are proportionately 
smaller than the enclosure. This is 
what makes the cone require large 
movement at low frequencies (with the 
exception of the ducted reflex). But 
this design uses a flat diaphragm, much 
larger than most woofers, as a com- 
plete loudspeaker. 

Of course this makes the diaphragm 
much heavier than usual too. So we 
would not expect it to radiate much in 
the higher frequencies. This problem 
is overcome by using a material that 
is much stiffer as well as being heavier 


—a thin wood panel, specially treated. 
So much for variations of the dynam- 
ic or moving-coil type. 


Wide-range electrostatic 
Just as everyone comes up with dif- 
ferent variations on the old theme with 
the well-tried dynamic units, the wide 
range electrostatic makes its appea 
ance, and some are surprised to find it 
is not as big as they predicted it would 
have to be—“the whole wall of a 
at least!” Since it is not unduly larg: 
and is sensibly flat, it can qualify fi 
inclusion in a discussion of 
speakers for bigger bass. 

Can you imagine trying to make a 
dynamic speaker work using a minia 
ture neon tube for the moving coil? It 
seems that earlier attempts at 
range electrostatics were about that 
much off base. The diaphragm needs 
room to move, like a dynamic unit, and 
it needs commensurate driving voltages, 
which in turn require new insulati 
techniques. It’s that simple. 

But this does introduce a 
new concept: the large-diaphragm lo 
speaker. With this change in desig 
radiation resistance now 
considerable part of electrical in 
impedance, which helps. 

However, this new field is only begi: 
ning. It seems that one way to use it is 
just to stand it by the wall, in whicl 
case the whole unit acts as its ow: 
coupler, using the cavity behind 
which is quite uncritical. 

Probably amplifiers should be 
signed specifically for driving this t 
unit, in view of its dramatically 
ferent impedance—high and capaciti\ 
Its high-end response is very smooth, 
but something will probably have to h« 
done about its directional effects. But 
that’s another story. 

But to get back to the small-speak« 
big-bass aspect. It looks as if the people 
who used to tell us a unit had to be 
big to give real bass must be developing 
a taste for felt hats right now. True, 
all these approaches involve some loss 
of efficiency, due to the variety 
reasons we have discussed. But prope 
choice of parameters results in a 
variety of products in which you would 
hardly know efficiency had been 
rificed. 
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eo. But since there are people in business who have been 
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UNIT 


REQUIREMEI! 


Cone or Diaphragm 


Size 


Back- 
loaded 
Horn 


Normal 
for overall 
size 


| Normal 
for overall 
size 


smaller 
than 
average 


Suited to 
air 
column 
area 


Slightly 


| 


Unmounted 
Resonance 


Surround 


mopliance 
Mass Comp 


Unimpc 


Light Unimportant 


Normal— 
raised by 
baffle 


Light Normal 


Normal Normal 


Low to 


Normal 
7 normal 


Medium 























Medium 
to heavy 


Lower 


Medium than 





Lower 
than 
normal 











Cone 
Movement 
at Lowest 
Frequency 


Small 


Normal 
for 
size 


Slightly 
more than 
average 


Small 


About 
half 
average 


average 


Acoustic 
Principle 
Used 


Propagatior 


Propagation 
with acoustic 
crossover 


Suppressed 
radiation 
from back 


Radiation 
from back 
absorbed 


Quarter wave 
acoustic 
transformer 


Acoustic 
phase 
inversion 


Acoustically 
controlled 
resonance 


Resonant 
acoustic 
impedance 
transformer 


Distributed 
mechanical 
resonance 


Large 
diaphragm 
open backed 
(dipole) 
radiator 


ENCLOSURE 
Front Loading of Cone 


Medium 
Frequency 


Low 
Frequency 


esistance 


Normal 
radiation 
resistance 


Small 
compared 
to back 


Normal 
radiation 
resistance 


Normal 
radiation 
resistance 


Succession 
of high & 
low loading 
alternately 


High 
acoustic 
resistance 


radiation 
resistance 


Normal 
radiation 
resistance 


Normal 
radiation 
resistance 


Small 
compared 
to back 


Normal 
radiation 
resistance 


Normal 
radiation 
resistance 


Acoustic 
mass 
reactance 


OPERATION 


Back Loading of Cone 


Medium 
Frequency 


Low 
Frequency 


Acoustic 
cavity 
reactance 


High 
acoustic 
resistance 


Acoustic cavity 
reactance, higher 
than front resistance 


Acoustic impedance 
lower than 
front 


Small 
compared 
to 
front 


Constant 
(radiation) 
resistance 


Equal Acoustic 
to cavity 
front reactance 


High acoustic 
stiffness 
reactance 


Acoustic 
cavity 
reactance 


High 
acoustic 
resistance 


High acoustic 
stiffness 
resistance 


Normal 
radiation 
resistance 


Acoustic 
mass 
reactance 


Radiation 
of 
Lowest 
Frequency 


Large area 
horn mouth 


Mouth 
of 
tube 


Equally from 
front of 
cone and 
port 


Front of 


Mouth 
of 
duct 


Differential 
front and 
back 


Rate of 
Low 
Frequency 
Roll-off 


Acoustically 
decouples 
suddenly 


Acoustically 
decouples 
suddenly 


12db /octave 
below system 
| resonance 


| Depends on 

| enclosure size 

and unit 
resonance 


Acouctically 
decouples 


18db /octave 
below system 
resonance 





| 





12db /octave 
below 
combined 
resonarce 


18db /octave 
below system 
resonance 


FEATURES 


Manufacturing 
Details 


Is Low 
Frequency 
Protection 
Needed? 


Special 
Care Needed 
in Use 


Must be in 
corner with 
uninterrupted 
Rigid construction adjacent sides 
Accurate horn 
contour 


Must be in 
corner with 
uninterrupted 
Rigid construction | adjacent sides 
Well sealed 

interior Should be 

against 
Use of acoustic wall 
damping material 


Should not be 
too close 
to wall 


Not 
currently 
available 


Has to be 
Not built in 
currently oo ne 
available Requires separate 
| mid-range unit 


Yes 


Correctly 
matched port 
Use of acoustic | 
damping material | 


; Well sealed and 
damped enclosure 


Should be 


against 
wall 


Yes 





Should be against 
wall, floor or 
ceiling 
Large free move- 
ment with linear 
drive 


Well sealed 
enclosure 


~ Duet should be 
spaced from floor 
or wall 


tweeter 


Duct should point 
to floor or wall 


Requires 
tweeter 





12db /octave | 
below com- 
plete mass 


12db/octave | 
size controlled | 
turnover | 


| Mass element well 
| secured to cone 


Cavity well damped 
acoustically 





Should be 
against wall 
or in bookcase 





Freedom from 
resonances in dia- | 
phragm panel | 


Requires at 
least small 
escape behind 
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TAPE RECORDER 


By JOHN A. LARSON* 


Want to 


have 


more fun 


with your tape recorder? Try 


the five stunts described here 


NE of the most versatile in- 
struments in the world of 
sound is the magnetic tape re- 
corder. Its unique ability to 
capture sound, store it on a thin piece 
of magnetic tape and then faithfully 
play it back again when desired and as 


*Ampex Audio, Inc. 
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often as desired, is the key to a practi- 
cally infinite variety of applications 
Many of these are well known: the play- 
ing of prerecorded music tapes, both 
stereo and monophonic; home recording 
of the family or of a party; recording 
from radio, TV or a disc player. These 
are the usual applications. 


But let’s go beyond the usual and 
look at some of the special effects pos- 
sible with the tape recorder, effects that 
can bring a barrelfull of extra fun, en 
tertainment and value to its user. 

One of the easiest is adding rever- 
beration. A recorder with separate 
record and playback heads is required 
so some of the playback signal, which is 
received by the playback head a fraction 
of a second after it is recorded, can be 
fed back into the original. This is done 
by jacking the output signal back into 
the line input signal (Fig. 1). The re 
verberation effect can be altered, using 
the playback level control, from that of a 
large hall to a large cathedral, or to a 
longer delay that becomes a distinctive 
echo of several words. Too high a level 
will cause immediate overloading—on a 
VU meter the needle will try frantically 
to ram itself through the right side of 
the scale. The best echo is obtained -by 
keeping just below this overload level 

The lower the playback level position, 
the lower the echo effect. Earphones are 
a highly desirable aid to obtaining just 
the desired amount of reverberatior 
The 7.5-ips speed is best for cathedral 
effects and for a large-hall or slight 
echo effect. If a definite repeating echo 
is wanted, drop the speed to 3.75 ips. 
The echo will distinctly repeat over and 
over, gradually growing fainter. The 
speed and length of the repeat can be 
altered by the playback level control. 


Sound-on-sound 


One of the most discussed special 
effects is adding an additional sound 
to a previously recorded sound. There 
are various ways to do this, all de 
pendent upon the kind of recorder you 
are using. For example, let’s record a 
girl singer whom we want to sing a 
duet with herself—the first 
prano, the second part alto. 

The prime requirement is a recorder 
that has separate record and playback 
heads (this is essential to almost all 
special effects). Of these, the ea 
recorder to work with is one that can 
record stereo as well as half-track, and 
therefore has a split-erase head and a 
two-track record head. (The Ampe) 
model 960 is an example of this kind of 
semiprofessional recorder.) 

The first recording to be made is the 
master track. We’ll have the girl sing 
her soprano part for this. Plug the mike 
into track 2 (usually the bottom track 
most recorders when in the single record 
mode will record on the top track, which 
would be track 1). Record the girl’s 
soprano part on track 2. Rewind the 
tape to the beginning. Jack the output 
of this master channel which is on track 
2 into the input of track 1, and use ear 
phones to monitor the master channe] 
(Fig. 2). Plug the mike into track 1’s 
mike input. Because of the 
split erase head, we can record on track 
1 without erasing the master channel on 
track 2. Now, when the recorder is 
turned on, the playback head picks up 
the previously recorded master of the 
girl’s soprano part on track 2 and feeds 


part 


recorder’s 
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Fig. 1—Wiring arrangement for getting reverberation on tape. 
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Fig. 2—Sound on sound calls for this setup. 


it through the patch cord to the record- 
head input of track one. At the same 
time, the girl (listening through the 
earphones to the soprano part) sings 
her alto part in unison, and the two 
signals are combined on track one. The 
balance of the two signals is adjusted 
with the playback and recording level 
controls. Track 1 can be re-recorded 
again and again, until satisfactory, 
without erasing the master channel on 
track 2. 

With recorders that record mono- 
phonic only, but can play stereo, the 
method is somewhat similar, except that 
because the recorder records only mono 
it will record on only track 1. Therefore 
a special step is necessary to get the 
master channel down to track 2, where 
it cannot be erased when adding 
the girl’s alto part. Here’s how to do it: 
Record the master channel of the girl 
singing soprano on track 1. When the 
recording is completed, do not rewind. 
Instead, turn the reels over, just as is 
done with half-track monophonic tapes 
when the other half is to be recorded, 
and jack the output of track 2 (which 
is where the master channel] is now that 
you have turned the reels over) into 
the input of track 1. After adjusting 
playback and record levels, start re- 
cording. This records the master channel 
of the soprano part in reverse onto the 
new track 1. 

When the “reverse” recording is fin- 
ished, change the reels again back to 
normal. A copy of the original master 
channel is now on track 2, ready to play 
forward in the normal way. This copy 
is henceforth considered the maste 
channel, as the original master on track 
1 will be erased when adding the girl’s 
alto part. Since your track 2 output is 
already jacked into track 1’s input (and 
earphones are inserted. into this circuit, 
as previously explained), recording can 
begin of the girl adding her alto part 
(and listening to the soprano part on 
track 2 through the earphones, as previ- 
ously explained). 
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Another method for getting sound- 
on-sound, but involving considerable 
alteration and time, is to place the 
playback head of a recorder before the 
erase head. This is possible on some 
machines. In this case, the already re- 
corded signal is heard by the girl 
through monitor earphones and at the 
same time the signal is routed to the 
high-impedance: input of the record 
head. Right after this—a few milli- 
seconds—the tape is erased by the erase 
head. The clean tape that reaches the 
record head receives the combination of 
the first signal plus the second signal 
(the girl’s alto part) being added 
through the microphone. 


Speed variation effects 

We can get dramatic effects by alter- 
ing the speed of a tape recording of a 
solo instrument—piano, electronic organ 
or guitar. A tape recorder with two 
speeds is required. Have the musician 
play a selection on his instrument at 


three-fourths the speed he normally 
plays it (a metronome may be neces- 
sary), and one octave lower than usual. 
Record this at 3.75 ips. 

After the recording, rewind and play 


PROJECTOR 


CONTROL 
RELAY ell 
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it back at 7.5 ips. This will make the 
music one octave higher than recorded, 
bringing it back to its correct key. Since 
the speed is one and one-half times as 
fast, the fingering technique sounds in- 
credible and practically impossible for 
even the most accomplished musician. 
Sound-on-sound can be added to this 
effect. For instance, first record the 
right hand only. Then add the left hand 
by following the technique outlined for 
sound-on-sound. If an electronic organ 
is used, another set tops or pedal 
notes can be added. Or the solo guitarist 
could add a partner or several partners, 


by repeating the proces 
(each time that 
the original 
background noise is 


master, 


you get 


several times 
further from 
owever, more 

so there is 
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a point of diminishing returns). 
Tape with slide shows 

A tape recorder can activate an auto- 
matic slide changer and at the same 
time be the sound tra for the slide 
show, playing narratio1 d music. The 
trick is that, rding the nar- 
ration and musi sound track, 
a practically ina tone is 
recorded wherever a ide 
wanted. When play 
the show, the 25-cycle tone activates a 
relay that will causs automatic slide 
changer to change es (see 

The 
cycles. As long as it practically in- 
audible, yet capabilities of 
the recorder’s work. A 
separate amplifier, tur to the desired 
inaudible tone, operat relay which 
changes the slid« ti the 
mechanism of _ the tomatic slide 
changer 

Another method plice 
metal foil into app 
tape, which whe 
contact, would act 


when ret 


-C VC le 
change is 
tape during 


Fig. 3). 
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strips of 
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through a 
relay. 
There are ma vays too—a 
seconds 
company 
short slit 
middle of 
throug! hich the relay- 
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Fig. 3—A tape recorder can trigger an automatic slide 


projector. Use the 


simple arrangement shown here. 
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audible signal on the tape—snapping 
the fingers or clinking a glass—to cue 
the projector operator to change the 
slide. If the sound track is monophonic, 
this signal could be on the other track, 
with the output of this second track fed 
to earphones, so only the projector oper- 
ator hears the cue signal. 


Mary Had a Little Lamb 


You can get an effect resulting in a 
hilarious game of tongue twisting if 
you have a tape recorder with separate 
heads for playback and recording. It is 
called Mary Had a Little Lamb or the 
speech testing game. The trick depends 
on being able to listen to the signal 
being recorded on the tape just a few 
instants after it is recorded. 

Connect headphones to the amplifier’s 
output. Set the recorder for normal 
record from a mike, and the record level 
for normal voice volume. Then turn 
up the playback level fairly high, so a 
loud signal reaches the contestant’s (or 
victim’s) ears. When everything is ar- 
ranged, start the tape machine going 
and ask the contestant to recite Mary 
Had a Little Lamb fairly fast and with 
no pauses. The contestant will not be 
able to do it! Make sure the phones are 
fitted tightly over the listener’s ears. 

Here’s what happens: After a signal 
is recorded it takes about 1/6 second 
for it to be played back through the 
headphones. When the contestant’s voice 
reaches his ears 1/6 second after he 
spoke (and is louder than the voice 
“inside his head”), the normal speech— 
hearing process is interrupted and con- 
fused. It makes the victim stutter and 
pronounce words incorrectly or drawn 
out. In attempting to repeat the poem, 
he will usually say something like, 
“Mary had ah-ah-ahhhhh li-li-li-little 
laaaaammmmmmb.” Ask the contestant 
to give his name and address and he 
won't be able to. 

Remember, playback level must be 
high—loud enough to override a per- 
son’s normal inner voice—but not so 
high that it will blast eardrums. Set up 
the level in advance, after a brief trial, 
to determine the best setting. 

Actually, the game can be beat—by 
speaking very distinctly, clearly and 
fairly slowly. This makes the effect a 
valuable tool in speech improveme :t and 
correct word pronunciation. 


Experiment yourself 


The effects outlined here are, of 
course, only a few of those possible, but 
are those most often attempted. The 
actual method of producing them will 
vary between different makes of re- 
corders and modifications may be neces- 
sary on some recorders. Likewise, the 
potential of other effects depends upon 
the particular make and type of re- 
corder. 

The only limit to the many special 
effects that can be achieved with the 
remarkably versatile magnetic tape re- 
corder is one’s own imagination. Start 
experimenting—that’s how the effects 
mentioned came about. END 
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Zener Diodes 


Prevent 
Speaker Burnout 


By RONALD L. IVES 


G PEAKER burnouts caused by over- 
driving are common to some hi-fi 
systems. The reason—many amplifiers 
have an output that far exceeds the rat- 
ing of the speaker it drives. Feeding 
100 watts to a speaker rated at only 25 
is not only acoustically unhappy, but 
usually causes financial distress too. 
And the system is out of service while 
the speaker is being repaired. 

Thanks to semiconductor develop- 
ments, this trouble can be eliminated at 
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Fig. 1—Three ways of hooking up 
Zener diodes to protect speakers. 


4 ZENER 
5a DIODES 


Ss 


a cost somewhat less than one speaker 
repair: Simply shunt the speaker with 
a Zener diode voltage limiter. 

Zener diodes resemble ordinary rec- 
tifier diodes but have the property, when 
connected backward across the circuit, 
of conducting whenever the applied 
voltage exceeds a certain fixed and 
specific values. 

A pair of Zener diodes connected 
across the speaker as in Fig 1-a or 1-b, 
or a single double-anode Zener, con- 


nected as in Fig. 1-c, will supply the 
required protection. 

To determine what voltage rating the 
diodes you use should have use the for- 
mula: 

E= V2 vVWwZ 

where E is the voltage rating of the 
Zener diodes; W is the speaker rating 
in watts; and Z is the speaker imped- 
ance in ohms. The factor y 2 is intro- 
duced because the voltages which oper 
ate the Zener diode are peak volts while 
those in the speaker circuit are com- 
puted on an rms basis. Of course, both 
Zener diodes should have the 
age rating. 

To determine the wattage 
the Zeners use: 


same volt 


ng of 


amplifier max power output 

— speaker watts 
number of Zener 
eireit 


Wattage = 


diodes in 


An ample margin of safety should be 
allowed here, as we have a divided load 
consisting of inductance (the 
and a pair of nonlinear resistors (Zener 
diodes ). 

In operation, the amplifier-speaker 
system works just as if the Zener diodes 
were not present as long as their volt 
age rating is not exceeded. When any 
peak voltages exceed the Zener rating, 
the diodes conduct, clipping the audio 
peaks at the Zener voltage level and 
dissipating the surplus power as heat 

Present indications are that Zener 
diodes are almost immortal, if operated 
within their ratings. A more specific 
figure cannot be given at this time as 
many of the first Zener diodes are still 
working perfectly in continuous com- 
mercial service. END 
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AND NOW...REVERBERATION 


Delay lines add 
realism 
to hi-fi sound systems 


ITTLE by little high-fidelity sound 
reproduction has crept closer and 
closer to the original. Some people 
indeed feel that with a good hi-fi 

system matched against a good orches- 
tra, the orchestra might come out second 
best. In that never-ending search to 
make sound reproduction at least as 
good as the real thing, something new 
—reverberation—has been added. 

Reverberation is the term for short- 
time echoes that are produced by instru- 
ments, soloists or choruses performing 
in a concert hall. Some say that when 
it is used the living room does become 
a concert hall. 

But how do you add reverberation to 
a hi-fi system? Philco, Westinghouse and 
Zenith have announced that they are 
adding reverberation to their new lines 
of hi-fi packages. The secret is a delay 
line made under license from the Ham- 
mond Organ Co. Let’s see how they 
use it. 

The basic diagram in Fig. 1 shows 


al 


Closeup view of delay lines used by Philco. 


system. The reverberation input (at the 
plate of the 6AQ5 in Fig. 1) is fed to 
a field winding that activates two ferrite 
rotors. This causes each of the rotors 
to turn in proportion to the signal in 
the field winding. The greater the sig- 
nal, the greater the rotation. Each rotor 
is connected to a mechanical delay line 
of discrete length, diameter and winding 
pitch (they look just like springs). The 
twisting motion applied to these lines 
takes a few milliseconds to travel from 
one end to the other. At the far end, 
this twisting force turns another rotor 
which induces a signal into another 
field winding, again in proportion to 
the amount of turning, but now de- 
layed from the original signal. 

The two lines produce delays of 29 
and 37 milliseconds. Because the delay 
line is operated as an open-ended or 
unmatched system, some of the energy 
is reflected back over the line. These 
repeated reflections decay logarithmi- 
cally and make the reverberation real- 
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Fig. 1—Basic Philco arrangement. 
how Phileo adds Reverbaphonic Sound 
to a stereo hi-fi amplifier. Instead of the 
right and left inputs being directly 
connected to their respective amplifiers, 
they go to a pair of 12AX7’s. This 
signal then goes on to the proper ampli- 
fiers. However, a sampling of each 
channel is taken off the plate of each in- 
put triode, combined, amplified and fed 
to a pair of delay lines. At the other end 
of the delay lines, the signal is amplified 
again and inserted into both the left 
and the right channels. This gives the 
desired few microseconds’ delay that 
produces reverberation. 

The delay lines are the heart of the 
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istic. The amount of the reverberation 
is controlled by a si four-position 
attenuator switch February, 
1956, issue (page and in the 
July, 1952, RADIO- 
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Sensitive eight-transistor circuit 
housed in a speaker baffle box 


results in improved audio quality 


Front view of unit. Smal! hole be- 
low tuning knob is for access to C3. 


By MARTIN KLEIN 
‘<5 dew hettibaey comin 


7 
"Gas he ” RE you tired of making excuses 
i on 1 BP for that little four- or six- 
= ‘ transistor pocket radio, for its 
poor tone quality (from a 2 
inch speaker) or its comparative lack of 
sensitivity and power? Have you ever 
taken it to a beach or picnic only to find 
that in the open it was audible only if 
held right up to the ear? If so, you will 
be interested in building this eight-tran 
sistor circuit into the back of a 6-inch 
speaker baffle. The extra room (in addi- 
tion to accommodating the bigger speak- 
er) allows for a 7-inch ferrite antenna 
for maximum sensitivity, a full-size 
tuning capacitor and volume control, 
and four flashlight (size C) cells for 
long life and economical replacement. 
The 6-inch baffle gives the set a solid 
plywood housing and looks good on a 
shelf, table, or even hung on the wall. 
Adding a handle makes the set a rugged 
portable. 

The radio uses eight transistors in a 
superheterodyne circuit—a separate 
mixer and oscillator, two if transistors, 
a transistor detector (this provides 
more gain than the usual diode de- 


Parts arrangement used by the 
author. Note the metal bracket 
holding driver transformer T4. 
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tector), a low-noise driver and two 
transistors in push-pull output. 

The cost of buying all parts new 
should be in the neighborhood of $35, 
but a well stocked junkbox should be 
able to pare this figure considerably, 
especially if you have built a transistor 
set before and are leaving it idle be- 
cause of the reasons mentioned above. 


Construction details 

The first step is to cut out a piece of 
bakelite board 6% x 2% inches for the 
chassis. Perforated board has extra 
holes for later experimentation, but a 
solid sheet is just as good. Glue or tape 
a sheet of white paper onto the board 
and lay out a parts arrangement as in 
the photograph. Now drill holes for the 
leads on the components. A hand power 
drill will make short work of this hole- 
making. Cut and file holes for the tran- 
sistor sockets, the if’s, the oscillator coil 
and the transformers. If these holes 
are tight, you can just squeeze the parts 
into place, or, if they are loose, a drop 
of cement will hold them. The if and 
audio transformers can also be held 
with a small metal bracket. 

After drilling the holes, peel the 
paper off the chassis and begin wiring. 


FERRITE-ROD 
viet 


Start by tinning and fastening a piece 
of wire along each side of the board as 
shown to serve as ground and B-minus 
buses. Most of the parts are wired by 
their pigtail leads or by short lengths 
of insulated wire. Use spaghetti on any 
leads which need insulating. 

I found that the best wiring order 
was to start with the output stage and 
work backward to the driver, detector, 
if’s and mixer and oscillator. In this 
way, it is possible to check each stage 
as you build it. If you do not want to 
do this at every stage, at least stop 
after wiring the driver transistor 
socket. At this point you can tempo- 
rarily wire in the volume control, the 
speaker and the batteries and check out 
the entire audio section. An audio signal 
applied to the input should produce a 
clear loud tone in the loudspeaker. 

Any oscillation or motorboating at 
this point is probably due to R20, the 
18,000-ohm resistor, producing too much 
feedback. If this happens, either remove 
R20 entirely or try a higher value. 

When you are sure the audio section 
is functioning properly, go on to com- 
plete the chassis wiring. Be very careful 
with electro'ytic polarity, oscillator coil 
terminals (the diagram shows the coil 
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Ri—3,900 ohms 

R2—27 000 ohms 

R3—1 800 ohms 

R4, 5,7, 9, 10, 12, 13—1,000 ohms 
Ré—100,000 ohms 

R8—150,000 ohms 

R11—39,000 ohms 

R14—220 ohms 

Ri5—pot, 25,000 ohms, audio taper 
R16—56 000 ohms 

R17—10,000 ohms 

R18—2,200 ohms 

R19—820 ohms 

R20—18,000 ohms (see text) 
R2!1—4,700 ohms 

R22—120 ohms 

R23—100 ohms 

All resistors 2 watt, 10% 


Cl—2-section variable capacitor, 365 pwuf each 
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section (Lafayette MS-142 or equivalent) 
C2—trimmers on 
C3—425-1 250 puf, trimmer (Elmenco 308M) 
C4—10 wuf, disc ceramic (if needed for good 
tracking) 
C5—100 wut, disc ceramic 
Cb, 7—.001 uf, disc ceramic 
C8, 26—.01 uf, disc ceramic 
C9, 22—25 uf, 25 volts electrolytic 
ClO, 11, 12, 13, 16, 17, 18, 190.1 pf dise ceramic 
Ci4, 15—30 wuf, disc ceramic 
C20—10 uf, 6 volts, electrolytic 
C21, 25—.05 uf, disc ceramic 
C23, 24, 27, 28—30 uf, 6 volts, electrolytic 
All capacitors 1§ volts or higher unless noted 
S—dpst switch on RI5 
TIi—7-inch ferrite-core antenna 
(Superex 7FT-240 or equivalent) 
T2—oscillator coil (Lafayette MS-165) 


Schematic of the Super-Eight. 
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with brass screw down) and if termi- 
nals (the diagram is a bottom view of 
the if). Follow the manufacturer’s 
diagram for the color code of the output 
and driver transformers. Be sure to 
leave leads long enough to reach the 
larger components in the cabinet. 
Mount the 
finished wiring the cha 
and mount the tuning and 
volume control at either side of the 
cabinet. The trimmer, mounted 
just below the tuning capacitor with 
its shaft in a small hole in the cabinet. 
This allows it to be a ted from the 
outside. Next battery 
clamps and wire then , leaving 
a lead on the plus ar sides and 
one between the two mid cells. You 
may have to scrape awa some wood 
from inside the cabinet to fit in the 
loop or you can mount it at an angle if 
you prefer t 1 a fiber 
board which can be dri r mounting 
on the screws holding in the loud- 
speaker, or it car place. 
Now put the chas ace and hold 
it with two smal ! ye at 
side. Wire in tl f iponents. 
Shielded of the 
volume control wi } 


have 
holes 


you 
Drill 
capacitor 


speaker afte: 


Us 5 


screw " the 


It comes 


each 


wire on tl ide 


455 kc: primary 
Jary 600 ohms 


T3, 4, $—transistor if transf 
impedance 25.000 ohr 
(Lafayette MS-268A « 

Té—driver transformer: primary 
secondary 2,000 ohms ct 
or equivalent) 

T7—output transformer; prima 
secondary 3.2 ohms (Ara 
or equivalent) 

RFC—2.5 mh, rf choke 

Vi, 2, 3, 4, 5—2N139 or 2N135 

Vé—2N422 

V7, 8—2N320 

6-inch speaker baffle 

6-inch speaker, 3.2 ohm 

4 size-C cells 

Bakelite board 6/2 x 2% 

Battery clips 

Tuning knob, volume 

Miscellaneous hardware 
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Back view of unit showing chassis in place. 
Leads are cabled for neater appearance, 


but this is not absolutely necessary. 
Drill four holes in the bottom of the 
cabinet for access to the three if trans- 
formers and the oscillator coil. Check 
the battery leads again and then insert 
the eight transistors. If you have the 
patience, recheck all wiring. If not, hold 
your breath and turn the set on. 

At this point one of three things can 
happen: you might get no sound; you 
might get a whine of oscillation or 
motorboating, or you might be thrilled 
to hear your favorite radio station 
blasting you with a loud commercial. 

If you are greeted with silence, turn 
the set off immediately and check all 
wiring. Make sure the batteries are 
making contact in their holders with 
correct polarity. Check the if’s and 
oscillator coil for opens or shorts. You 
can localize the trouble by injecting an 
audio signal at the base of the driver 
transistor, a 455-ke signal at the base 
of each if transistor and a 1,000-ke 
signal at the base of the mixer tran- 
sistor. A good quick check of the local 
oscillator is to place the set near a 
known good receiver. Tune the good 
receiver to the high end of the dial. 
Rotating the tuning capacitor should 
at some point produce a whistle in the 
good set. This will occur when the 
Super-Eight is set 455 ke below the 
high-end setting of the good set. 

If the radio oscillates on all stations, 
check the battery condition first. Try 
changing the value or completely re- 
moving R20. Check all electrolytics by 
bridging them with good units. If the 
set oscillates only on some settings of 
the dial, unaligned if’s may be at fault. 


Alignment 


When you do get the set receiving 
stations, begin the alignment procedure. 


46 


You will need an rf signal generator 
and a meter across the voice coil leads. 
Inject signals into the set by looping 
a few turns of wire from the signal 
generator output around the ferrite 
antenna coil. First set the generator at 
455 ke with 400-cycle modulation. Ad- 
just the if transformers, starting with 
the last one, T5, for maximum output. 
With the generator and the tuning gang 
set at 1400 kc, adjust trimmer C2-a for 
maximum output. Next set the gen- 
erator and tuning gang to 600 ke and 
adjust the oscillator coil for maximum 
output. Adjust trimmer C3 to make 
sure the set tunes the entire broadcast 
band. When the other parts are aligned, 
tune the generator and tuning gang to 
1000 ke and adjust the slide on the 
loop antenna for maximum output. 
Since there are so many adjustments, it 
is wise to go back and repeat the align- 
ment procedure several times for best 
results. 

If motorboating is still present on 
stronger signals after alignment, try 
detuning the if transformers slightly, 
changing the values of the neutralizing 
eapacitors, C14 and C15, or simply 
rotate the set for less signal pickup. 

When you have finished aligning the 
radio, screw on a back of wood or alumi- 
num, add a nice tuning dial and, if you 
wish, a handle, and you are all set to 
enjoy your favorite radio programs. 

As with most electronics items, you 
do not have to follow exactly the pro- 
cedures outlined in this article. This 
circuit could be built in almost any non- 
metal case (metal shields the antenna), 
and the parts arrangement is not very 
critical. You might even want to use 
a larger case for plenty of room to ex- 
periment. The transistors used don’t 
have to be the ones specified. For in- 


stance, the popular CK722 or 2N107 
might be used in the audio stages, with 
the CK760 being used for the rf applica- 
tions. It is okay to experiment as long 
as you use p-n-p transistors and don’t 
exceed any ratings. It is also a good 
idea to make a periodic check of new 
transistor listings for the appearance 
of higher-gain lower-noise transistors 
to use in your Super-Eight. 


How it works 

The Super-Eight has a superhetero 
dyne circuit. The tuned circuit of Cl-a, 
C2-a and Tl receives the incoming rf 
signal. Meanwhile C1-b, C2-b tunes the 
oscillator section to a frequency 455 ke 
above the incoming signal. The rf and 
oscillator signals are mixed by V1 to 
produce a resultant signal of 455 ke 
This signal is amplified by V3 and V4, 
which are coupled by T3, T4 and T5 
These transformers are tuned to 455 ke 
and also serve to match the output 
impedance of one transistor (approxi 
mately 20,000 ohms) to the input im- 
pedance of the next (about 600 ohms) 

C14 and C15 provide a neutralizing 
network to prevent the if’s from oscil 
lating. Next V5 separates the 
component from the carrier signal and 
amplifies it. The de voltage across R13 
is filtered by C21, R16 and C20 to serve 
as an automatic gain control by biasing 
the if transistors for higher gain on 
weaker signals and lower gain, com 
paratively, on stronger signals. The 
audio component is then fed through 
the volume control and into the drive: 
transistor which amplifies it further 
The signal then is fed into T6 whic! 
acts as a phase splitter, providing V7 
and V8 with signals which are 180° out 
of phase, so they can operate in push 
pull fashion. The final signal goes into 
the output transformer which matches 
the output impedance of the push-pull 
stage to the loudspeaker voice-coil im- 
pedance. Resistor R20 is used to provide 
a bit of negative feedback to the base 
of the driver transistor to improve 
frequency response. It can cause oscil- 
lation if it feeds back too much signal 
to the driver. END 
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SINGLE-SIDEBAND 
Transmitter 


Adjustments 


Using a piece of commercial gear as an 
example, the author shows some of the ad- 
justment techniques for SSB transmitters 


By EDWARD M. NOLL 


INGLE-sideband transmission 
(SSB) has many attractive fea- 
tures. The best use can be made 
of these only if the transmitting 

equipment is aligned and working prop- 
erly. For peak performance, the un- 
desired sideband must be removed as 
effectively as possible and, in pure 
single-sideband transmission, the car- 
rier must be suppressed completely. 
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This signal is supplied to the balanced 
modulator, tube V2 (Fig. 2). The car- 
rier is injected into the common-cath- 
ode circuits of the balanced modulator. 
Audio from the preamplifier is supplied 
through an audio gain control to the 
grid circuit of the balanced modulator. 

Beneath the audio preamplifier (in 
the block diagram) is the voice-oper- 
ated control circuit (VOX). The trans- 
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Fig. 1—Simplified block 
diagram of Eldico 
SSB-100F transmitter. 


After the single-sideband signal is 
formed, it must be stepped up (hetero- 
dyned) to the operating frequency. 
Nonlinear defects must not be intro- 
duced in this mixing process. Proper 
tuning and correct adjustment of the 
linear amplifier that builds up the 
strength of the SSB signal is impor- 
tant. Mistuning contributes distortion 
or adds spurious signals that defeat the 
best features of single-sideband trans- 
mission. 

To obtain a better knowledge of the 
te: hniques, let us consider some of the 
recommended service procedures for the 
Eldico SSB-109F transmitter, shown in 
the photograph. The _ single-sideband 
generating section is represented by the 
upper group of blocks in Fig. 1. The 
carrier oscillator operates at 413 kc. 
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mitter goes on the air automatically 
when the operator speaks and shuts off 
again as soon as he stops speaking. 

The output of the balanced modulator 
is a double-sideband carrier-suppressed 
signal. The crystal filter that follows 
removes one of the sidebands to supply 
a  single-sideband carrier-suppressed 
signal to the sideband selector stage 
that follows. This signal is mixed with 
the crystal-controlled iniection signal to 
generate a 4.7-mc single-sideband sig- 
nal which is supplied to the 4.7-me if 
amplifier. The exciter output is derived 
from the cathode of this stage and fed 
to the vfe mixer. 

The sideband-selector mixer employs 
two crystals and a switch. This permits 
transmitting either the upper or lower 
sideband. For lower-sideband output, 
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circuit of the balanced modulator, tube 
V2, provides a carrier-balance adjust- 
ment. R13, with resistors R11 and R15, 
injects a certain level of carrier into 
each grid circuit. The amount of car- 
rier injected can be controlled pre- 
cisely with this potentiometer (to cor- 
rect for slight variations in tube and 
circuit characteristics) to obtain exact 
cancellation in the output. 

A receiver or other type of output 
indicator can be used to check and ad- 
just carrier balance. Unmodulated car- 
rier from the oscillator is applied to 
the sideband-selector mixer through 
R51. The receiver is then tuned to the 
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Fig. 3—Rf detector circuit for use in 
tuning the sideband selector mixer. Any 
high-resistance volt-ohmmeter set on a 
low-voltage (0—10) de range can be used 
as an indicator. 

output signal. Turn R51 until the arm 
is at the ground side. There should now 
be no noticeable output. If a carrier is 
still present, R13 should be adjusted 
until it disappears or a minimum of 
carrier is audible from the receiver. 

In the Eldico transmitter, it should 
be mentioned that an AM signal can 
be transmitted. An AM signal is formed 
when the carrier is reinserted at the 
grid of the sideband-selector mixer. The 
source of this carrier is the carrier 
oscillator itself. The amount of carrier 
added can be controlled with poten- 
tiometer R51. At times in SSB trans- 
mission it is helpful to convey a weak 
carrier as well as the sideband. This 
can be accomplished by injecting a 
very-low-amplitude carrier via poten- 
tiometer R51. 


Undesired sideband removal 

The crystal sideband filter of this 
transmitter is factory preset and does 
not require adjustment. In case of filter 
failure, it is recommended that it be 
returned to the factory for adjustment. 

A reasonably good check of the per- 
formance of a sideband removal filter 
can be made with a receiver and an 
audio oscillator that delivers a pure 
sine wave to the input of the trans- 
mitter. With the transmitter modulated 
by a pure 1,000-cycle tone, for example, 
it should be possible to tune the receiver 
through the undesired sideband-fre- 
quency spectrum without hearing any 
signal. In other words, when tuning, 
across the frequency spectrum only one 
signal should be noted, the desired 
single sideband. 

An accurate signal generator, such as 
a BC-221 (military surplus), and a 
sensitive output indicator can be used 
in checking and aligning single-side- 
band filters. Whatever signal generator 
is used, it must have wide bandspread 
and accurate calibration in the filter 
spectrum to be checked. Spot frequency 
checks can be made and an approximate 
curve of the filter can be plotted. 
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Fig. 4—Typical panoramic display. Note 
that although attenuated, the carrier and 
undesired sideband are still present. 


A very exacting method of measuring 
and checking the performance of a 
single-sideband system is to use a pano- 
ramic spectrum analyzer. Such an in- 
strument (made by the Panoramic 
Radio Products, Inc.) displays the de- 
sired frequency range on a calibrated 
oscilloscope screen. It also includes a 
calibrated signal source for supplying 
the necessary test signal to the single- 
sideband transmitter. A typical display 
for such a test procedure is shown in 
Fig. 4. A very weak carrier is indicated 
as well as a slight trace of the unde- 
sired sideband (assuming modulation 
by a 1,000-cycle tone signal). Some in- 
termodulation distortion is indicated 
2,000 and 3,000 cycles from the carrier 
frequency. With the vertical scale cali- 
brated accurately, the actual amount 
the undesired components are attenu- 
ated (with respect to the desired side- 
band) can be determined. 


VOX circuit 

The VOX circuit’s job is to turn the 
transmitter on whenever a signal is 
picked up by the microphone. In the 
transmitter under discussion, a portion 
of the audio preamplifier output is sup- 
plied through VOX linear control] R111 
to the first VOX stage. The audio out- 
put of this stage goes to a diode recti- 
fier, which places a de bias on the grid 
of the relay control tube that causes it 
to conduct and actuate the VOX con- 
trol relay. 

When the relay is energized, it puts 
the transmitter on the air by closing 
the B-plus circuit. When there is no 
signal from the microphone, a high bias 
on the grid of the relay control tube 
shuts down the transmitter so as not to 
interfere with any incoming signal. 

A problem that must be overcome by 
a VOX system is the sound from the 
receiver speaker causing the trans- 
mitter to go on the air. Cancellation 
is used to prevent this trouble. An audio 
signal from the receiver is supplied to 
one half of the VOX tube. At the same 
time, the audio signal from the preamp 
(from the microphone which is picking 
up sound from the speaker) goes to the 
first half of the VOX tube. The two 
signals are amplified and fed to the two 
halves of the relay control tube where 
they mix and cancel with the result 
that the relay which turns on the trans- 
mitter is not actuated. 

When adjusting a VOX circuit, the 


VOX gain control is turned up until 
sufficient audio signal from the preamp 
is supplied to operate the relay. With 
speaker output at a normal listening 
level, the QT (anti-trip) control that 
regulates the receiver audio signal am- 
plitude is adjusted until sufficient audio 
is added to prevent the speaker output 
from operating the VOX relay. 


Linear conversion and amplification 

After the single-sideband signal has 
been formed in the exciter, it must be 
stepped up in frequency and power by 
a linear system. The single-sideband 
signal is in the form of a modulation 
envelope and, if it is to pass undis 
torted, it must not encounter amplitude 
nonlinearity. Remember that after an 
AM signal is modulated, any succeed 
ing amplifier must be linear. Generally, 
class-B linear rf amplifiers are used to 
increase the power of a modulated-rf 
signal. 

The amplifier linearity must be espe 
cially good in a single-sideband modula 
tion envelope to prevent distortion and 
introduction of spurious sideband com 
ponents. Otherwise, intermodulation 
distortion components can be developed 
in the undesired sideband spectrum, in 
which case the careful removal of the 
undesired sideband in the exciter is to 
no avail. It is apparent then that the 
linear amplifiers used in single-sideband 
transmission must be tuned carefully to 
provide the very best straight-line pe 
formance. d 

This transmitter contains a 
l-inch waveform oscilloscope and asso- 
ciated circuits are incorporated to moni- 
tor the linearity and assist in the ad 
justment of the rf stages. The circuits 
of the waveform monitor are designed 
to show a trapezoidal modulation dis- 
play (Fig. 5). The modulating signal 
for the oscilloscope’s horizontal ampli- 
fier comes from the scope detector at 
the output of the exciter. This signal 
gets to the horizontal amplifier through 
the power and signal cabling to the ex- 
citer unit. Modulated rf is supplied to 
the vertical deflection plate through a 


built-in 
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LINEAR LINEAR 
MODULATION MODULATION 
100% <l00% 


IMPROPER DRIVE OR 
LOADING OF LINEAR 


IMPROPER BIASING 
OF LINEAR RF STAGE 
AMPLIFIER 


Fig. 5—Trapezoidal modulation 
terns as seen on a scope. 


pat- 
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capacitor from the tank circuit of the 
final amplifier. 


Vfo and output stages 

The output of the exciter is supplied 
to the vfo mixer section. This unit com- 
prises a linear mixer and a class-A 
wide-band if amplifier. Vfo output goes 
to a band-selection section and the final 
power amplifiers of the transmitter. 
The driver amplifier is operated class-A 
with the final amplifier biased to class 
AB:. 

The final amplifier does the major 
part of amplifying the modulation en- 
velope to a high power level. Its linear- 
ity is especially important. Inverse rf 
feedback is employed to minimize any 
amplitude distortion of the emitted 
envelope. The feedback path is from 
the plate of the final amplifier to the 
cathode circuit of the driver. 

To insure the necessary linearity for 
single-sideband transmission, the ampli- 
fier stages must be tuned to resonance 
exactly and must also be neutralized 
very carefully. Finally the final ampli- 
fier must be properly excited and cor- 
rectly loaded. The influence of improper 
drive or incorrect loading is demon- 
strated by the nonlinearity of the trap- 
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Fig. 6—Two simple TR switch circuits. 
More complicated circuits amplify the 
received signal in addition to simply 
protecting the receiver. 

ezoidal pattern displayed on the scope 
screen (Fig. 5.) The final amplifier 
stage must also be biased correctly to 
have it operate correctly over the linear 
part of its characteristic. 


T-R switching 

In single-sideband transmission sys- 
tems, it is often convenient to use the 
same antenna for transmission and re- 
ception. The common form of antenna 
switching relay can be employed. How- 
ever (and particularly in the case of 
VOX operation), some form of auto- 
matic switching is preferable. A simple 
TR arrangement as shown in Fig. 6 
uses a neon bulb or some form of recti- 
fier to shunt or bias off the input stages 
of the receiver when the transmitter is 
in operation. 

In a neon-lamp circuit, the trans- 
mitter output is of sufficient amplitude 
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to ignite the bulb. Consequently, it acts 
as a short circuit in the transmission 
line between the antenna and the re- 
ceiver input. An alternative arrange- 
ment is to use a protective diode and 
series resistance in the input stage of 
the receiver. The rf power supplied to 
the transmission line when the trans- 
mitter is on causes the diode to conduct 
and places a shunt across the receiver 
input. If some signal does leak through 
to: the grid, the series resistor acts as a 
limiter, the flow of grid current de- 
veloping a high cutoff bias, effectively 
blocking signal entrance into the re- 
ceiver. 


Two-tone test signal 

One common method used to adjust 
single-sideband transmitters is to use 
a two-tone input signal and oscillo- 
scopic display. In the two-tone test pro- 
cedure, two pure sine waves are passed 
through the system to produce the over- 
lapping sinusoidal pattern indicated in 
Fig. 7. Such a two-tone signal can be 
formed by applying a pure sine wave 
audio input (a 1,000-cycle tone, for 
example) and reinserting some of the 
carrier to the same amplitude as the 
single-sideband tone generated. In the 
ease of the Eldico transmitter, a two- 
tone signal can be developed at the grid 
of the sideband-selection mixer. The 
1,000-cycle audio tone can be applied to 
the phone-patch input of the audio am 
plifier. This would produce a single 
sideband separated by 1,000 cycles from 
the carrier at the sideband-selector 
stage grid. To form the two-tone test 
signal, the carrier amplitude is now 
increased until it has the same ampli- 
tude as the sideband signal. 

The two-tone modulation envelope so 
formed can be picked up with a coupling 
loop at the output of the transmitter 
and conveyed directly to the vertical de- 
flection plates of a test oscilloscope. If 
the two-tone signal is not distorted with 
the transmitter operated at rated out- 
put, it indicates that the linearity of 
the system is good. When the two-tone 
sine waves are compressed or mis- 
shapen there are nonlinearity defects 
in the transmitter. END 
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Fig. 7—Typical two-tone test patterns 
show circuit adjustment. 
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“little / handful” 
ITIZENS-BAND 


TRANSCEIVEK 


Efficient, easily all- 
transistor unit has 25-mw output 
and a range of a half mile 


a 


constructed 


By |. QUEEN 


EDITORIAL ASSOCIATE 





ANY readers were interested 
in the Citizens-band trans- 
ceiver described in October, 
1959. This low-power set is 
completely transistorized and remark- 
ably efficient. However, any home-built 
erystal oscillator may be off frequency 
because of the crystal, the circuit or 
the tuning. Since tolerance is only 
.005% in the Citizens band, it was rec- 
ommended that a licensed radio tech- 


Tests showed that the compact unit provides dependable two-way communi- 
cations over a line-of-sight range up to '/, mile. On occasion, a greater range 
is possible but cannct be counted on. The printed-circuit transmitter insures 


frequency stability and meets FCC requirements 








based on the TRT-1 has been con- 
structed, tested and found satisfactory. 


unit to transmit. This energizes the 
TRT-1, changes the amplifier into a 


nician make the necessary frequency 
adjustments and tests. Now the FCC 
requires that the oscillator be a ready- 
built unit or a manufacturer’s kit. 
Home-built units are out! [FCC Rules 
& Regulations, Part 19.71 (c).] 

A new rf unit made by International 
Crystal Manufacturing Co. solves this 
problem. Known as the TRT-1, it com- 
bines a crystal oscillator and an rf 
amplifier. The unit comes completely 
wired and is factory-tuned to your 
specific channel (or in the 10-meter 
ham band, if desired). Its oscillator 
coil is precisely tuned and sealed to 
maintain accurate frequency. This stage 
must not be tampered with. 

The TRT-1 uses crystals with a 
.0025% tolerance! Compare this with 
.005% crystals which leave no room for 
circuit and tuning errors. 

A compact Citizens-band transceiver 

WHIP ANT 


Fig. 1—Block diagram of the trans- 

ceiver. Fourth section of switch, not 

shown, cuts off power to receiver when 
transmitting. 


The set consists of the TRT-1, audio 
amplifier, battery, speaker and antenna. 
A two-position spring-return switch is 
normally in the receive position. De- 
pressing a lever type knob switches the 


Transistors and 
miniature parts 
make possible the 
small size of this 
portable unit. 


modulator and connects the speaker as 
a microphone. Fig. 1 is a block diagram 
of the transceiver. 

The detector and audio stages (Fig 
2-a) are assembled on a 3% x 2% 
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Ri—pot, 5,000 ohms, screwdriver adjust R9I—1 200 ohms ole 2 positio spring return 
R2—82,000 ohms R10—100 ohms 2 
R3—33 ohms Ri i—8,200 ohms 
R4—10 ohms R12—220 ohms 
R5—pot, 20,000 ohms, linear taper R13—470 ohms 5 
ety ohms All resistors, Y/2-watt 10% 2—driver transforme 0.000 ohms: sec- 
—2, ohms ‘ E > am OD : 
RB—1/ 000 ohms Ci—5 uf, 3 volts, electrolytic, miniature nen ewe . R-109 or equiva- 
; C2—46.8 wut, ceramic ent 
C3—.001 uf, ceramic T3—output 3 mod former: primary 
C4—3-30 wuf, air variable 1000 ohms cl 2 ohms (Argonne 
C5—I2 wuf, ceramic AR-138 © 2 
s — apf, ceramic TRT-i—see te 
- « - a 7—.01 uf, ceramic Vi—2N309 
Fig. 2-a—Circuit of the trans- C8, 9, 11, 12—50 wf, 3 volts, electrolytic, miniature V2—2N 185 
ceiver. Note that the trans- C10—.005 uf, ceramic V3—2N 109 
mitter is an assembled, ready- CiS—100 uf, 25 volts, electrolytic, miniature Tra . 
: ; BATT—1I0 volts, two 5-volt cells in series (Mallory ‘ 
to-use unit; b (upper right TR134 or equivalent) Battery he 
corner)—location of major J!—banana jack Speake 
parts on oscillator-rf circuit J2—phone jack 
if ‘ . L—i5 turns No. 28 enamelled wire on '/,-inch slug- 


board. tuned core Miscellaneous hardware 


ohms; sec- 
as per text 


inch perforated board. There is a cut- 
out for the rear of the speaker. This 
unit can be tested as a receiver before TRT! TRANSMITTER 
being put into the metal box. 
Rl, the SUPERREGEN control, is set 
only once, so it is not a panel adjust- 
ment. Volume contro! R5, a screwdriver 
adjustment through the panel, controls 
amplifier gain. Be sure it is set below 
the point where the modulator distorts 
or overloads during transmission, or 
where the receiver howls. 
Coil L consists of 15 turns of No. 28 
enameled wire on a %-inch slug-tuned 
core. This is not critical since C4 does 
the actual tuning. It has a screwdriver 
setting. Or you can use a conventional 
knob-tuned capacitor for C4. 
Tl is an Argonne AR-104 trans- 
former with an added winding. To make 
the new winding, remove the mounting 
bracket and core by prying or knocking 
out laminations one at a time. Also 
remove some insulating paper to make 
room. Then wind on about 40 turns of 
No. 38 enameled wire. Next, replace the 
core and bracket. Don’t worry if one or OY ee a 
two laminations don’t seem to go back _— shows the printed- 
on when you are finished. circuit transmitter 
Note the voltage divider across the section, 
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new winding (Fig. 2). It reduces the 
signal from the microphone (speaker). 
If the signal is weak (modulation is 
low), connect terminal 9 on the rotary 
switch (Fig. 2) directly to the upper 
end of the new winding rather than the 
tap. 

With the receiver performing cor- 
rect'y. you will hear a loud hiss from 
the sneaker. This noise is reduced when 
a signal comes in. 


The transmitter 

The TRT-1 strip measures 2% x 1% 
inches. Its circuit is shown in Fig. 2. 
Two changes (shown as dotted lines) 
were made. 

Antenna terminal Al is not used. 
Instea:l, I added a 10-uef capacitor di- 
rectly to V5’s collector and used A2 as 
the antenna terminal. This gave me a 
higher output from my 3-foot whip 
antenna. If your antenna is much 
longer, Al will work better and you 
won’t need the capacitor and A2. Tests 


show no perceptible frequency change 
when A2 is used instead of Al. 

A 470-ohm resistor is added to reduce 
voltage to the oscillator. I use 10 volts 
(two 5-volt batteries in series). The 
resistor reduces oscillator voltage to 9 
(the value specified by the manufac- 
turer). 

The amplifier’s slug-tuned coil should 
be adjusted for maximum output (with 
antenna connected) with the aid of a 
field-strength meter. Don’t touch the 
oscillator coil; it has been set at the 
factory. Fig. 2-b shows the parts lay- 
out and terminal arrangement for the 
TRT-1. 

The three-pole two-position rotary 
switch is mounted on the side of the 
metal box. It is normally in receive 
position, held there by a spring return. 
Depressing the knob rotates the switch 
to its transmit position. The switch is 
mounted so leads to the amplifier, TRT-1 
strip and speaker are kept short. 

The transceiver case measures 6 x 4 x 


Transistor-powered 


FM 


Auto Radio 


M RADIO in the family car is rapidly 

moving out of the electronic curio 
class and is about to become a standard 
accessory. European FM-AM auto 
radios such as the Blaupunkt, Becker 
and Philips have been available and 
distributed in limited quantities. Tuners 
designed as accessories for the car’s 
AM radio are made by Gonset (see 
“Converter Puts FM in Your Car,” 
RADIO-ELECTRONICS, August, 1959), 
Bendix (“FM Tuner For Your Car,” 
RADIO-ELECTRONICS, January, 1959), 
Kinematix Inc., Graneo and a few 
other smal] manufacturers. 

A universal type FM-only auto 
radio that can be installed in any auto- 
mobile with a 12-volt negative-ground 
electrical system has just been intro- 
duced by Motorola. Called the FM-900, 
it is designed for underdash installa- 
tion and operates from the car’s AM 
radio antenna. It has connections for 
a rear-seat speaker and an FM-AM 
radio switch to permit operating the 
ear’s AM radio through a common 3.2- 
ohm speaker system. 

The receiver has seven tubes, three 
transistors and a selenium rectifier. 
The lineup consists of a 12DT8 rf 
amplifier and converter, two 12AU6 if 
amplifiers, two 12AU6 cascade limiters, 
a 12AL5 ratio detector, a 12AU7 af 
amplifier and driver and a pair of 
2N176’s in a push-pull output stage. 

The receiver’s front end is the popu- 
lar one-tube type employing a 12DT8. 
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The rf amplifier is a grounded-grid type 
whose low input impedance provides a 
good match for the antenna. This cir- 
cuit also provides low-noise operation 
and effectively isolates the oscillator 
section from the antenna, thus minimiz- 
ing radiation. The antenna connects 
through an L-C type high-pass filter 
that acts as an isolating network that 
prevents interaction between the receiv- 
er’s input circuits. Age voltage is 
tapped off the grid-leak resistor of the 
first limiter and applied to the rf ampli- 
fier grid to prevent overloading the 
converter. 

The converter is an autodyne type 
using the remaining triode section of 
the 12DT8. The rf amplifier plate and 
converter grid circuits are slug-tuned. 
A special voltage-variable capacitor is 
used across the converter grid coil for 
automatic frequency control (afc). The 
value of this capacitor and the resulting 
oscillator frequency are controlled by 
the level of the de bias voltage derived 
from the ratio detector output. 

The if system consists of two if am- 
plifiers and two limiters using seven 
10.7-me tuned circuits. The limiters use 
grid-leak bias and low screen and plate 
voltages for good AM rejection. When 
the grid voltage rises above a predeter- 
mined level (limiting threshold), the 
grids draw current and increase the 
average negative grid bias. This limits 
the plate voltage swing so there is no 
corresponding increase in if output 


2 inches. The antenna plugs into the 
banana jack mounted on top. A phono 
jack on the side of the transceiver is for 
an external power supply when the 
transceiver is used at home. This con- 
serves battery life. 

The unit has been tested under many 
conditions. When used to communicate 
with a second set at street level, it is 
effective for more than 1,000 feet. It can 
maintain contact with a mobile trans 
ceiver for at least % mile. These dis- 
tances hold over territory with few 
obstructions; not in cities, where effec- 
tive range may be severely restricted 
(even for 5-watt base stations). In a 
suburban area, this transceiver pro- 
duced a signal-strength reading of S6 
in a communications receiver three or 
four blocks away. 

Batteries last a long time, however, 
it is best to save them for outdoor work 
only. When used indoors I connect the 
set to a 9-volt power supply through 
phone jack J2. END 


when the input signal exceeds the min- 
imum value. 

A ratio detector is used to increase 
the AM rejection beyond that provided 
by the dual limiters. The de component 
of the detector output is applied to the 
afe diode. 

The audio amplifier uses a 12AU7 af 
amplifier and driver and class-B 
2N176’s in a push-pull output stage. 
Power output is 9 watts undistorted, 15 
watts peak. A negative-feedback loop 
provides a response that rises in ampli 
tude with increasing frequency. The a1 
rangement is balanced so that with the 
standard FM de-emphasis, the overall! 
response is flat from 50 to 10,000 cycles. 

The circuit features a combination 
bass and treble control working in con- 
junction with a tapped volume control. 
At the extreme clockwise setting of the 
tone control, the response is flat at the 
low end and rises on the high end. Back 
ing off approximately 15° produces a 
response curve with some bass boost. 
As the control setting is further re- 
duced, the highs are attenuated with a 
further increase in bass boost. 

The FM-900 has a built-in fader con- 
trol for use with a dual-speaker system. 
An auxiliary switch is provided for 
switching the speaker or speakers to 
either the FM radio or the AM radio. 
The combination of switch and fader 
control makes possible a number of 
interesting speaker and radio combina- 
tions. END 
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Regulated 


INDUSTRIAL ELECTRONICS 


low-voltage Power Supply 


By LAWRENCE J. MURPHY* 


OTH silicon and Zener diodes have 
characteristics that make them 
very useful in many practical cir- 
cuits. Regulated power supplies 
voltage and current ranges suit 
for most transistor circuits are 

easily designed with such diodes. 

In the very near future, diodes will 
be used widely in every phase of radio, 
television and electronic design. They 
have completely changed concepts of de 
power supply design. It had previously 
been impractical in many cases to use 
voltage multiplier circuits because of 
filament power requirements. Semicon- 
ductor completely that 
problem. They eliminate the need for 
power transformers and rectifier tubes. 
Diode rectifiers operate efficiently, keep 
and lend themselves to compact, 
lightweight designs. These character- 
istics should lead to their use in all 
types of electronic equipment. 

The simplest single-phase low-voltage 
regulated power supply (see diagram) 
requires a minimum of diodes for rec- 
tification and regulation. Since the 
rectifier in this circuit conducts only 
when the upper ac input terminal is 
positive, the first filter capacitor, C3, 
is charged only once during each cycle 
of the supply voltage. The same thing 
is true for filter capacitor C4, which 
charges only during the negative por- 
tion of the cycle. The ripple frequency, 
therefore, is equal to the supply voltage 
frequency. When RECT 1 conducts 
during the half-cycle the upper ac 
terminal is positive, filter capacitor C3 
is charged instantaneously to the peak 
of the ac input voltage (less the con- 
ducting voltage drop through the diode) 
and maintains the de voltage during 
the negative cycle. 

R1 (R2) minimizes the large surge 
currents in half-wave circuits. Current 
flowing through R1 causes a voltage 
drop which is greatest when the surge 
eurrent reaches its peak and which 
assumes a steady value when, after the 
first few cycles, the capacitors become 
fully charged. Resistor R1 also acts as 
a fuse and protects relativelv expensive 
components against a short circuit 
across the load. 

Unusually low values were used for 
C1 and C2 so that their reactance could 
be used to drop the voltage fed to the 


with 
able 


diodes solve 


cool 
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Two Zener diodes and four silicon rectis 


+ 


bined with a few resistors and capacitors 


a 22- or 44-volt supply with a high current 





= eet 


The completed unit. It must be mounted 
in an insulated box for safety. 


rectifiers. Do not use larger values 
without increasing the voltage ratings 
of C3, C4, C5 and C6 and selecting 
Zener diodes with a higher dissipation 
rating. 

The functions of RECT 2, R2, C4 and 
C6 in the negative section of the rectifier 
are the same as those of the positive 
section. 

Voltage regulation is provided by 
Zener diodes D1 and D2. These 
connected across the power supply’s 
load. This combination is fed from the 
unregulated supply voitage, E1, through 
series dropping resistors R3 and R4. 
The flat voltage characteristic of the 
Zener holds the load voltage essentially 
constant on the load current or supply 
voltage changes. A change in load cur- 
rent results in a corresponding change 
in Zener current. Therefore, the voltage 
drop across resistors R3 and Ré4 re- 
mains unchanged with variations in 
load current. A change in input voltage 
E1 produces a corresponding change in 
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INDUSTRIAL ELECTRONICS 
Sound waves, too high i 
quency for the human ears to hi 


° are vital to modern indu 
Introduction They are weed to shake, 
weld, boil, cut, grind and 


ULTRASONICS 


By TOM JASKI 


LECTRONICS has given 

industry one of the most ve 

and most powerful tools i: 

by man. It slams molecules of n 
ter against each other to shake, 
weld, boil, cut, grind and clear 
detects minute flaws or measur 
thickness of an ultrathin sheet of 
with extreme precision. It con 
solids and liquids which natur 
never intended as mixtures. It 
germs, cuts through brain tissu 
great precision, sets off burglar al 
and controls television sets. A 
with but one tool, ultrasonic wa 

We have mentioned only a few 
applications. The future will 
many others, including amplifi 
detection and communication that 
stagger the imagination. 
What are ultrasonic waves? 

are waves like sound waves that 
rarification and densifi 


Forty slices of sapphire with one pass of this ultrasonic cutter. periodic 


Ultrasonic flaw detection in machine stock. Ultrasonic milling machine. 


Indentation in scope baseline indicates a flaw. 
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Basic circuit for an ultrasonic thickness 
gauge. 


we identify in 4 very limited range as 
sound, but they are beyond the range 
of sound—beyond the normal range of 
human hearing. Any soundlike wave 
above 20,000 cycles qualifies as ultra- 
sonics, including vibrations up to a fre- 
quency of 25,000,000,000 cycles per 
second (25 kmc) in solid material and 
liquids! 

Experiments with ultrasonics have 
been carried out for a long time. The 
versatile and fantastic genius Sir 
Francis Galton invented one of the 
first useful tools for ultrasonic experi- 
ments 100 years ago. He made a Galton 
whistle, now better known as a dog 
whistle. It produces sound waves above 
human hearing which a dog can per- 
ceive. Of course nature preceded us in 
our endeavors as usual and provided 
bats with an ultrasonic “radar” system 
so accurate that they can fly in the 
dark between thin wires strung only a 
few inches apart without ever touching 
them! 

How is this tool used in industry? 
Let us first look into why it is such a 
powerful tool. Matter, in spite of what 
our senses tell us, is mostly space. The 
molecules of even the hardest steel are 
separated by enormous distances com- 
pared to the size of the molecules. And 
in this space the molecules are in con- 
stant random motion. When we heat 
a substance, this motion increases, and 
the hotter we make it the more the 
molecules move. If we manage to push 
some of these molecules around, they 


Ultrasonic setup for cleaning miscellaneous metal parts. 
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will in turn push on other molecules, 
It is this transferred push that allows 
a sound wave to travel through a sub- 
stance. The distance between molecules 
is shorter for solids than for air and 
the chance of the molecules colliding 
with each other is much greater. This 
explains why sound travels faster 
through solids than liquids and faster 
through liquids than gases. If we find 
a frequency which is a submultiple of 
the natural frequency of the molecules 
of the material and shake them up with 
it, there is a resonance. The molecules 
are flung together in some places and 
torn apart in others. This is called 
cavitation. If you have ever seen ultra- 
sonics impinging on a water bath, you 
may remember the violent action it 
evokes! 

This wild shaking of molecules can 
be used in many ways. If we want to 
mix different molecules, we just shake 


| ‘\ | ; | 
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Ultrasonic gauge tests thickness of nose cones for Nike-Hercules missiles, 
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them together in lumps and they are 
soon intermingled thoroughly. This is 
emulsification. If the tend 
to stick together in and we 
want tc spread them evenly through a 
solution, we shake them and call the 
process homogenizing. If we use an 
abrasive powder and slam it fast and 
hard against a metal, again 
and again, it eventually chews through 
the hardest surface. This is used in 
ultrasonic grinding and achining. In 
similar sonics for 
cold welding, maming beer 
and what have you 

Gauging and mea ent is a little 
different. When the n ng molecules 
in a dense piece { reach the 
end of that materi 
or just air, few of 
ecules to push so 
against other molecule in the 
and start a wave back from the 


lecules 
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Cleaning small watch parts with ultrasonics. 
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ary layer. If we adjust the frequency 
of the original wave so the time it takes 
for it to travel out and back is exactly 
half a cycle or a multiple of it, we have 
a 180° phase shift for regeneration. 
Any deviation from this precise dimen- 
sion would immediately show up as an 
improper phase shift. The diagram 
shows the basic circuit of this kind of 
gauging apparatus. 

Flaw detection also uses the back- 
ward-traveling energy. If we receive 
the echo and display it on a scope, flaws 
show up as extra echoes. Sometimes 
flaws too minute to appear clearly in 
X-rays can be detected with ultrasonics. 

When the cavitation we mentioned 
earlier occurs in living organisms, it 
literally tears them apart. Ultrasonic 
physical therapy does not do similar 
damage because the power used is kept 
low—just high enough to increase the 
temperature within the tissue. But the 
brute force of cavitation tears the most 
persistent gum and dirt from, parts 
and equipment in ultrasonic cleaning. 

How do we get the energy from the 
oscillator into the material? It is done 
with a variety of transducers. Early 
equipment used magnetrostriction trans- 
ducers exclusively. They depend on the 
fact that a nickel or nickel-alloy rod, 
when magnetized and subjected to an 
ac magnetic field expands and contracts 
minutely in the field. The expansions 
and contractions take place at the rate 
the magnetostriction rod is resonant to, 
determined by its length and material. 
Magnetostriction transducers are still 
widely used, particularly in high-power 
applications such as machining. 

Piezoelectric transducers, such as 
quartz crystals, have also been used 
extensively but they are expensive and 
limited to relatively low-power applica- 
tions. But new ceramic transducers 
(barium titanate) not only handle more 
power but are made in all kinds of 
useful shapes. One such is a paraboloid 
which can form the entire bottom of a 
cleaning vessel, concentrating maximum 
energy in one spot, the focus. For un- 
like the longer sound waves, ultrasonic 
waves can be focused easily, and the 
higher the frequency the sharper the 
focus. 

Frequency varies all over the lot. 
The spectacular 25,000 me cited earlier 
was generated by General Electric 
scientists in their laboratory. They 
expect to use it to investigate subatomic 
forces. Practical industrial frequencies 
range from 20 ke to 25 me, with the 
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Magnetostriction 
transducer 

made by 
Sheffield. 


majority of applications in the 20—100- 
ke region. This is where most of the 
cleaning, homogenization, emulsifica- 
tion, pasteurization, etc. takes place. 
However, cleaning small parts is done 
at frequencies up to several megacycles. 
Frequencies lower than 20 ke are rarely 
used. Most human hearing is limited to 
16 ke, but a few individuals, partic- 
ularly young women, can hear 20-ke 
signals. To be in the vicinity of an 18-ke 
ultrasonic cleaning bath would be sheer 
torture to such a person. 

What are the advantages of ultra- 
sonics over other methods? In cleaning, 
the answer is obvious. Only very thor- 
ough and repeated mechanical scrub- 
bing plus highly potent solvents could 
do as good a job. Ultrasonics makes 
rapid, automatic cleaning lines possible. 
Flaw detection allows a measure of 
certainty unheard of by other methods 
except X-rays, and is much safer and 
much more economical to use. Ultra- 
sonic gauging, depending on resonance 


as it does, can be far more accurat 
than mechanical gauging, and has th 
advantage over other electronic gauging 
methods that it can be used with 
about any material. 

In machining, ultrasonics can do 
things that cannot be done any othe 
way. It can handle materials no othe 
machining methods can touch. Fo. 
example, ultrasonic equipment car 
machine and emboss glass and gen 
stones, ceramics and hard metals. It 
ean drill holes through materials whic! 
withstand any other attempts at per 
etration. In many instances the ultra 
sonic tool can chew its way through 
materials in a fraction of the time 
that would be required by more conver 
tional tools. 

In medicine, ultrasonic waves can 
reach inaccessible places and be focused 
with pin-point accuracy on tiny spots 
in the brain or other parts of the human 
body to perform minute knifelike opera 
tions. Delicate, complex and 
shapes that open up new discoveries, 
new scientific instrumentation 
ically impossible before, can be fas! 
ioned with ultrasonic tools. 

And we have only seen the beginning 
Ultrasonic burglar alarms are in us¢« 
banks. Ultrasonic washing machines f 
the home are feasible, though not 
economical. The future will bring 
great many new applications fo1 
versatile tool which is already mak 
a substantial contribution to indust 
technology and scientific 
today. 
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FLUID AMPLIFIER 


TINY nonelectronic amplifying de- 
vice—it measures about % inch 
across and .003 inch deep—has been 
announced by the Army’s Diamond 
Ordnance Fuze Laboratory. Three sci- 
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entists working together developed the 
unit which uses either liquid or gas 
under pressure as the source of powe 
and operates at frequencies up to 20 ke. 

The basic principle of the device is 
simple (Fig. 1). Liquid or gas under 
pressure is fed to the power jet input. 
A lower-power stream fed through 
either the right or left control jet di 
rects the power jet to either the right 
or left output. Since the power stream 
is controlled by a much lower powered 
jet, the device is an amplifier. 

When properly arranged, a simple 
fluid multivibrator can be made (Fig. 
2). Here, the power jet input is at A. 
A control jet (B) directs the power jet 
to the right (if the control jet was at C 
the power jet would be deflected to the 
left). The fluid (or gas) flows around 
back to the input. Now control is 
switched to C and the jet moves around 
to the left. Periodically switching con 
trol jets produces a flow at each output 
in the best multivibrator fashion. 

Intended uses for the device include 
powering pistons and air motors. (Au- 
dio amplifiers for liquid notes are not 
foreseen in the near future.) To send 
signals over a_ distance, pressure 
switches would convert fluid pressure 
outputs into electric impulses, END 
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INDUSTRY 


By BARRON KEMP 


VERY object whose temperature is 
above absolute zero (approximate- 
ly 273°C) radiates energy in 
all wavelengths of the electro- 

magnetic spectrum. Most of this radia- 
tion is in the infrared portion. Thus, 
every object from heavenly bodies to 
human natural radiator of 
invisible infrared energy. 

Infrared is the portion of the electro- 
magnetic spectrum starting at the deep 


ones 18 a 


Fig. I—Infrared spectrum. Radiation 
peaks for commonplace objects are 
given. 
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red and extending to the microwave 
radar region. It is measured in terms 
of a wavelength unit—the micron— 
which is one-millionth of a meter; 
symbolized by the Greek letter » (mu). 
The infrared energy emitted by an 
object is radiant power which may be 
expressed in lumens, lumen-seconds, 
watts, ergs or any of these quantities 
per unit area of radiating surface. 


The infrared spectrum 


The visible portion of the electro- 
magnetic spectrum starts with the 
violet (about 0.4 #) and extends to the 
deep red (about 0.75 “), which is the 
lower limit of the eye’s sensitivity. 
Infrared energy starts at the deep 
red (hence its name—“beyond the 
red”), extending from about 0.75 to 
about 1,000 uw. Infrared thus bridges the 
gap between visible light and the micro- 
waves used for high-definition radar; 
from about 500,000,000 down to 1,000,- 
000 me. 

The infrared spectrum is divided into 
three regions (Fig. 1). The near infra- 
red is just beyond the long wavelength 
threshold of the human eye (about 0.75 
#) and extends to about 3.0 yw. The 
intermediate infrared region starts at 
about 3.0 and extends to about 30 4; 
the far infrared, from about 30 to 1,000 
“#, completes the spectrum. 


Infrared characteristics 

Some of the characteristics of infra- 
red are like those of visible light; others 
more closely resemble radar waves. 
Parabolic mirrors and lenses can be 
used to collect and focus infrared 
energy (as with visible light); yet 
infrared radiation passses through ma- 
terials—such as silicon and germanium 
—which are opaque to visible light. 

The radiation emitted by an object 
is directly related to its temperature. 
All substances are composed of atoms 
whose electrons are constantly under- 
going energy changes due to thermal 


INDUSTRIAL ELECTRONICS 


This 
growing 
will coi 


inCT ease nortance 


B es F 


gineering 


A “thermograph” or “heat” picture of 
a man in a completely darkened room. 
Notice that pipe, chin and throat are 
warmest (lightest ) while glasses, 

hair and fingertip 


ears, 


coolest. 


action generate 
the liated ¢ energy. 
Radiation cl m sev- 
eral sou This 
chart 500°C 
radiation peak tely VU.o #. 
Another that of 
bright od he 00°C), a 
gher than 
water 
Finally, 
peaks at 


tem pe 
that 
(100 
room 
about i 
Infrared e1 t be con- 
fused t thermal 
energy nvection. 
Therma 
medium, su 
heat can 
through a \‘ 
Infrared 
correctly 


physical 
which the 
propagates 


metimes in 

calle liation” be 
the radia- 
the radia- 
example of 
bread. 


cause all warn 
tion and « 
tion are warme 
this is in 
However I f ’ tion 
not “heat.” 


Black-body radiation 


In their sim} 


ybjects 


ting 


itself is 


laws pre- 
dicting are 
written for a body.” This is 
defined as d, (if it 
existed), ab none of 
the radiat Such a 
black body we hen illuminated, 
appear perfect <s and would be 
invisible except ts outline might 
be revealed by ing an object 
beyond it. 

The rate of e ty of 


infraré acteristics 


an ot cn would, 
reflect 


? I DO! 1t. 


radiant 


57 





INDUSTRIAL ELECTRONICS 





Infrared camera made by Barnes Engineering, Stamford, Conn. It can measure 
temperatures from remote position, or take “heat” pictures of radiating object. 


energy from a black body is expressed 
by the Stefan-Boltzman law. The dis- 
tribution of the radiant energy is de- 
scribed by Wien’s displacement law. 
Black-body radiators (perfect emitters 
which obey these laws) have the spec- 
tral distribution shown in Fig. 2. The 
emissivity of a black body is unity 
(1). Other bodies (gray bodies) which 
do not have this perfect quality have 
emissivities than 1. Gray 
obey the same theoretical laws as black 
bodies, but energy radiated is propor- 
tionately less. 

Emissivity is the ratio of the radia- 
tion emitted by an object to the radia- 
tion emitted by a black-body radiator at 
the same temperature and under similar 
conditions. The emissivity may be ex- 
pressed for the total radiation of all 
wavelengths (total emissivity), as a 
function of wavelength (spectral 
emissivity) or for some very narrow 
band of wavelengths (monochromatic 
emissivity ). 

Wien’s displacement law states that 


less bodies 


the peak wavelength varies inversely 
as the absolute temperature of the radi- 
ating object. The wavelength (at which 
peak radiation occurs) is equal to a 
constant (k) divided by the absolute 
temperature of the object. Absolute 
temperature equals the Celsius (Centi- 
grade) temperature plus 273. The con- 
stant (k) for a black body has a value 
of 2,900. This constant has other values 
for various gray bodies. 

The Stefan-Boltzman law states that 
the radiance (total energy radiated per 
unit area of radiating surface) is pro- 
portional to the product of the emissiv- 
ity and the fourth power of the absolute 
temperature. The total radiation from 
an object is equal to the product of its 
area (in square centimeters), the fourth 
power of the absolute temperature, a 
constant which is equal to 5,672 10-* 
and the emissivity. 


Infrared systems 
Infrared systems are classified as 
passive where the natural radiation of 


TEMPERATURE 
Celsius 


(centigrade) Fahrenheit 


Fig. 2—Radiation curves for black bodies of different temperatures. 


an object is utilized. They are called 
active when the object must be illu 
minated by an external source of infra 
red energy (such as a searchlight). The 
infrared system may also be classified 
according to the type of detecting ele 
ment as thermal or non-image-forming, 
when the change in temperature of th« 
detector is utilized (such as the thermo 
couple or thermistor), or photo o1 
image-forming when a photograph of 
some type results. Infrared photo 
graphic film or an infrared televisi 
camera tube may be used. 

The simplest infrared system is the 
passive one which detects an object by 
its (the object’s) own temperature. The 
basic units of such a system are the 
source of radiant energy (the object), 
the medium through which the infrared 
is transmitted (generally air), the op- 
tic (and scanning) system, the detector 
and the signal processing and presenta- 
tion equipment (Fig. 3). 

The radiation in a passive inf 
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3—Basic elements of a _ passive 


infrared system. 


Fig. 


system is generated by the object to be 
detected. The optical system may | 
either a lens or mirror arrangement 
directing the radiation onto the 

tor element that converts the inf) 
radiation into an electrical signa! 


wanted background radiation is 
received, but usually the 
prime radiator) and background 
in spectral properties (wavelength) so 
that a filter can be placed in front of 
the detector to block undesired radia 
tion. This method is used to enhance th« 
ratio between primary radiation 
background. The electrical 
the infrared detector is amplified and 
may be presented on any standard ind 

cator or used to operate control circuits 

The active infrared system is simila 
to the passive system just described ex 
cept that a source of radiation is pro 
vided to illuminate the target. The re 
flected radiation is received by the 
detector the same as in the 
system (Fig. 4). 

An important use of the active infra 
red system is its application to commu 
nications. An infrared source is modu 
lated by voice or code and the radiation 
transmitted through suitable optics and 
filters to remove the visible light. The 
receiver consists of a collecting optical 
system and an infrared-sensitive de- 
tecting element upon which the modu- 
lated radiation is focused. The signal 
is then amplified and fed either to a 


target (| 


liffe 


and 


output of 


passive 
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loudspeaker or to headphones (Fig. 5). 


Applications 


The development of new types of in- 
frared detectors has led to an enormous 
growth in industrial applications of 
infrared energy. Several hundred in- 
dustrial organizations have infrared re- 
search, development and _ production 
programs; several thousand use infra- 
red devices in their operation. 

Infrared energy is being used in auto- 
matic monitoring of chemical and bio- 
logical processes; temperature measure- 
ment and control during manufacture 
of textiles, plastics and metals; fire and 
incipient-explosion detection. New ap- 
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Fig. 4—Basic elements of an active in- 
frared system. 
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Fig. 5—An 
plications are appearing in navigation 
and automatic-landing systems for air- 
craft, weather research and numerous 
outer-space projects. 

Other applications for infrared are 
found in photography, aerial mapping, 
communications and control techniques. 
There are, of course, many applications 
of infrared energy in heating, cooking 
and therapeutic treatment where the 
heating effects alone—due to absorbing 
the radiant energy—are important. 
From this we get infrared cooking, 
paint drying and the blistering off of 
tomato skins as a substitute for me- 
chanical peeling. 

Infrared energy is in use all around 
us. Infrared techniques have proved 
their worth in many industrial appli- 
cations and are considered indispen- 
sable in many others. The possibilities 
of its application are limited only by 
the imagination and skill of the user. 

Research and development projects 
are constantly working to advance the 
state of infrared technology as infrared 
takes its place among the tools of sci- 
ence. Whatever may be the ultimate 
goal of infrared, there is no doubt that 
it will play a prominent role in indus- 
trial electronics. END 
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Grid-Current 


Limiting Resistors 


By DELLROYE D. DARLING 


O most TV technicians “anode” is the 

name an industrial technician gives to 
the plate of a tube. However, anode is 
a correct name for any positive element. 
If you make a grid positive with respect 
to the cathode, it becomes an anode, and 
electrons will flow to it just as if it 
were the plate. 

Grid current is nothing new to a 
TV man; it’s used to develop bias, 
limiting action, etc. But in most radio 
and TV equipment grid current is so 
small it does no harm to the tube. In 
industrial controls, however, thyratrons 
often have their grids connected to 
sources that can supply considerable 
current. Something has to be done to 
keep the tube from passing enough 
grid current to destroy itself. The 
anode circuit of a 2050 thyratron, for 
example, can pass more than 100 ma 
continuously, but the contro] grid can’t 
handle more than about 10 or 15 ma 
without damage. The second or “shield” 
grid has similar limitations. 

Fig. 1 shows a simple photocell cir- 
cuit in which grid current can be a real 
problem. A negative bias on the shield 
(grid 2) blocks tube conduction unless 
the phototube conducts (when light 
strikes it), allowing the control grid 
to go positive. Since the anode is 
supplied with 60-cycle ac, it is only 
necessary to make the shield grid nega- 
tive when the anode is positive. (The 
tube can’t fire on the negative half 
cycles.) For simplicity, ac is used on the 
shield grid, 180° out of phase with the 
anode supply. This means that half the 
time the shield is negative, which is 
OK; but the other half of the time it is 
positive, and grid current can flow. 

The simplest way to control this grid 
current is with a series limiting resis- 
tor, as shown in Fig. 1. The value isn’t 
critical; 20,000 ohms to 100,000 ohms 
will do. When the shield grid 
negative, no grid current will 
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Fig. 1—Simple photocell circuit shows 
uses of current-limiting resistors. 
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By MARVIN HOBBS* 


ISSILES take the form of 

either aircraft flying within 

the earth’s atmosphere or 

rockets propelled within or 
outside the earth’s atmosphere. Turbo- 
or ram-jet aircraft operating as mis- 
siles, are stabilized and guided by 
adjusting the position of the flight- 
control surfaces—rudder, elevator and 
ailerons. The three motions of a missile 
which the flight surfaces can affect are 
known as roll (when one wing becomes 
alternately higher and lower than the 
other), pitch (alternate nose-up, nose- 
down oscillations) and yaw (deviation 
to right and left of correct compass 
course (Fig. 1). In aduition, the direc- 
tion of the propelling thrust may be 
varied to change the course of rocket- 
driven missiles. This method is partic- 
ularly applicable when rocket-powered 
missiles are traveling outside of the 
earth’s atmosphere. 

The direction-controlling elements of 
a missile are usually moved by either 
fluid-driven or air-driven pistonlike 
devices. In a typical hydraulic system, 
oil is the fluid and is brought to the 
required pressure by a hydraulic pump. 
A valve whose position is controlled by 
the amplified output of the guidance 
channel determines the direction and 
amount of fluid flow. This driving 
medium adjusts the position of the 
actuator piston, which is linked to and 
regulates the movement of the control 
element—whether it be the thrust con- 
trol of a rocket or the rudder (or other 
(control surface) of a jet aircraft 
(Fig. 2). 

Because of the high speeds of most 
missiles, the actuators must respond 
very rapidly to any corrective impulses 
as required. The guidance signals must 
be amplified sufficiently to insure posi- 


* Author: Basics of Missile Guidance and Space 
Techniques (John F. Rider, Publisher, Inc.) 
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MISSILE 
CONTROL 
AND GUIDANCE _ 


Missile on target! Sounds simple, but it takes 


a complicated guidance system to make it true 


tive servo-valve operation ahead of the 
actuators. 


Stability control 

The surface and thrust controls of 
pilotless aircraft and rockets must pro- 
vide for flight stability as 
guidance. In other words, the missile 
can be guided into the desired trajec- 
tory only if it is in stable flight, not 


well as 


Fig. 1—Pitch, yaw and 
roll occur in missiles 
and aircraft. All move- 
ments are around the 
center of gravity (CG). 
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Fig. 2—Control surface (elevator) 

is moved by hydraulic actuator 

which in turn is controlled by spool 
valve. 





























form, if at all. Gyroscopes placed about 
the missile flight axes can help furnish 
signals to restore the missile to stable 
flight in its original direction. 

Two basic characteristics of the 
gyroscope make it a very important 
tool in missile stabilization and guid- 
ance. One is its axial rigidity in space; 
the other is its tendency to 
when subjected to external forces. 

When a gyro rotor is brought up to 
speed and aligned in a given direction 
in space, it can be used as a flight-axis 
reference for an aircraft or missile. 
By “picking signals” off the gimbals 
in which the rotor is mounted and 
amplifying and passing them through 
appropriate servo and actuator arrange- 
ments, the flight control surfaces can 
be moved to restore the missile to its 
desired course. 

Another important consideration, the 
rate at which the missile is deviating 
from its course, can be measured by 
the precession of a rate gyro and also 
fed into the control system, A typical 
combination of a position gyro and a 
rate gyro to control the roll of a mis- 
sile is shown in Fig. 3. Combinations of 
gyroscopes to provide flight stability 
around the three axes of flight motion 
have been known for some time as 
“autopilots.” 


Guidance 

Such autopilots can give the missile 
flight stability, but guidance signals 
must be fed from radio, radar, accelero- 
meter, programmed or additional gyro- 
scopic sources to bring the missile into 
a desired flight path. Guidance systems 
vary somewhat, depending upon whether 
moving or fixed targets are being 
attacked. Typical moving targets are 
enemy aircraft, ships or tanks in 
motion. Fixed targets are cities, indus- 
trial centers and military installations. 

A moving target presents a special 
problem. Information relative to its 
position, velocity and direction must 
be obtained and used to guide the 
missile to it. The faster the target moves 
the greater is the problem of catching 
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it with an attacking missile. If several 
targets are to be intercepted at any 
given time, the problem becomes even 
more complex. A missile may strike 
close enough to a fixed target (with 
an atomic warhead) if it is simply 
aimed at the correct angle and given 
the necessary velocity. 

Just as with guns firing at moving 
targets, it is necessary to use a com- 
puter to determine the angle at which 
the missile should be aimed. Calcula- 
tions must take into account the speed 
of the target and the factors affecting 
the missile’s direction and time of flight. 

Whether inside the missile or outside, 
the computer is part of the automatic 
system (Fig. 4). In general, wherever 
a comparison must be made between 
the missile’s position and the course 
which it should follow to intercept its 
target, a computer is a necessary sys- 
tem element. 

Both analog and digital computers 
are used in a wide variety of missile 
applications. The allowable weight and 
volume of the computer vs the required 
accuracy are determining factors in the 
choice of type. 


Passive systems 
The simplest type of guidance system 
—and probably the most foolproof one— 


can be realized in attacking targets 
which radiate some form of energy 
that the missile can sense. Such radia- 


ELECTRONICS 


heat. If 
ugh energy, the 


tion might be sound, 
the target radiates en 
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this: Dir ng mmanding 
from a 
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reept the 

wn form, 
one ground rada tracks the 
aircraft and anothe cks the mis- 
sile. Taking into speed and 
direction of both t missile, a 
ground-based cor mines the 
corrections in the e’s course to 
intercept the target nands can be 
sent to the mis separate 
radio channel ulated onto 
the missile-trac} ind sent to 
the missile by tl Certain ver- 
sions of the N lesigned to 
intercept hi fl ircraft 
major 


ance is 
signals are sent t ( le 
control point 
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over 
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popuiat tical 
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Fig. 3—Position and rate gyros can provide 
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control, 
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single radar beam tracks the target 
and the missile travels up this beam to 
intercept it. As some have said, it makes 
the radar beam lethal. After a beam- 
riding missile is launched, its first flight 
phase is controlled by its autopilot. 
Then it travels through a_ so-called 
collecting beam radiated from the 
ground radar and is brought under 
ground control. From this phase, its 
receiver picks up signals from the 
central guidance beam and it follows 


ENGINES | 


An Air-Force Atlas InterContinental Bal- 
listic Missile (ICBM) thunders aloft from 
its launching pad at Cape Canaveral, Fla. 
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FEEDBACK TO SMOOTH OPERATION 


Fig. 4 — Main elements 
of missile control-and- 
guidance system. 


this narrow cone of radiated energy to 
the target. Actually, the ground (or 
shipboard) radar sweeps out a conical 
beam around the target. Radar-beam 
modulation permits the 
ceiver to identify deviations 
course from the center of the conical 
sean. Signals developed within the 
missile as a result of any “off-course” 
modulation are fed to a computer which 
determines the corrections necessary to 
intercept the target (Fig. 6). 


missile’s e 
of its 


Homing methods 


Both command and beam-riding guid 
ance are semi-active systems. Howeve 
they are usually not specifically identi 
fied in this fashion. In another guidance 
method—homing homing in 
volving infrared has already 
been mentioned), it is 
qualify the particular system as either 
active or semi-active. In active homing 
the missile carries the entire guidance 
system within itself. But, in semi-active 
homing, separate radar equipment 
tracks the target and is said to “illu 
minate” it and provide a reflected sig- 
nal for the missile. 

Since a complete radar system (trans- 
mitter and receiver) 
stantial amount of 
for short operational ranges), active 
homing has not been popular. Semi 
active homing keeps equipment in the 
missile to a minimum just as in passive 
homing. Only the receiver and tracking 
antenna are required. It is an accepted 
guidance system for certain modern 
defense missiles. 

The British Bloodhound, a semi-active 
homing missile, is one of the most 
widely used missiles produced outside 
of the USA. Made in England, it is used 
for defense against jet bombers by 
England, Sweden and Australia. 

In operation, combined or separate 
early-warning and tactical-control radar 
pick up the target aircraft at some 
distance from the defense point. As the 
target approaches, a “target-illuminat- 
ing” radar takes over the tracking and 
“illuminates” the incoming aircraft 
(Fig. 7). 


(passive 
seekers 
necessary to 


involves a sub- 


equipment (even 


Prior to missile launching, it } 
vides accurate target position data 
the launchers, so that the missils 
pointed toward the target bef 
launching. After launching, the 1 
sile’s receiver extracts yaw and pit 
information from the reflected ra 
signal so that its antenna can be point 
at the target (and the missile’s 
moved to steer it into an intercept 
course). 

In the US, the Army missile knov 
as the Hawk also depends upon sen 
active homing. Its name is deri’ 
from “Homing All the Way Kille 
Its principal application is stated t 
against high-speed, low-flying air 


Ballistic missile control 
The rocket exhaust of a 
ballistic missile soon propels it bey 
the earth’s atmosphere, so that 
and aerodynamic surfaces are of 
value in controlling its flight pat} 
only practical means of exercising « 
trol (and guidance) is by cont 
the direction of the rocket en; 
thrust. One system moves vanes 
out of the exhaust. Another n 
deflector ring—known as a t 
across the thrust stream. 
However, a more widely use 
nique for large missiles, such as I¢ 
and IRBM’s uses one or more g 
engines. In this design, the entir¢ 
bustion chamber of the 
(with its exhaust nozzle) is mov: 
gimbal mount to give the desir« 
direction. Small auxiliary th 
called vernier engines, 


long 


rocket « 


tors, 


SSS 


TARGET AIRCRAFT 


ee XMITTER 
LAUNCHER 


RADAR 
MISSILE 
TRACKER 


COMPUTER 


‘ 
\ UHF 
\ COMMAN 
4 
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RADAR 
TARGET 
TRACKER 


Fig. 5—Typical command guidance sys- 

tem. Signals may be transmitted to mis- 

sile via uhf-radio link or along the 
missile-tracking radar. 
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@ ROCKET 
b ENGINE 
GIMBAL 


Martin Co. 


Liquid-fuel rocket engine in gimbal 
mount. 


supplement the main rocket engines. 
They are quite effective in controlling 
the roll of the missile as well as fur- 
nishing limited pitch and yaw correc- 
tions. 

Ballistic missiles present a_ special 
problem when it comes to guidance— 
the target is not contacted by either 
self-generated or reflected radiation. 
Its position is established by geographic 
coordinates, and the missile’s behavior 
is similar to that of a long range artil- 
lery shell. The principal difference is 
that the ballistic missile can be guided 
over a somewhat greater portion of its 
flight path than the shell. After the 
shell leaves the gun barrel, it receives 
no further guidance. However, the bal- 
listic missile can be guided as long as 
there is enough fuel to power the rocket 
engines. 

As mentioned above, long-range mis- 
siles are well beyond the earth’s atmos- 
phere (effectively) before their fuel is 
cut off and they begin their free fall 
to the target. By analogy, the guidance 
system for a ballistic missile estab- 
lishes a hypothetical “gun-barrel” in 
space, which for long-range missiles, 
extends several hundred miles from the 
launching site. 


The ballistic path 

If a rocket is stabilized and launched 
in a vertical position, it will rise per- 
pendicular to the earth’s surface and 
fall back to a point near the launching 
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ROTATING GUIDE 


MISSILE IN CENTER OF CONICAL 
SCANNING PATTERN 


MISSILE RE-ENTERS GUIDE 
BEAM AFTER 
OVERSHOOT 


“<—-RADAR COLLECTING BEAM 


AUTOPILOT PHASE 


site. It could be stabilized with an auto- 
pilot. 

However, rockets with vertical tra- 
jectories are primarily for research 
purposes. Missiles must travel some 
distance from their launching site if 
they are to operate as military wea- 
pons. The missile must be tilted from 
the vertical position after it is launched. 

One of the first practical applications 
of ballistic missiles was the historic 
German V-2. It was launched vertically 
and stabilized with an autopilot (con- 
sisting of gyroscopes to sense yaw, pitch 
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Fig. 6—In a beam- 
riding system, the 
missile follows the 
radar beam right up 
to the target. 


and roll deviations) fut. one of the 
gyroscopes was prece accordance 
with a timed program to tilt the mis- 
sile along the pitch axis. Because it was 
tilted to the prope ingle, the V-2 
traveled approximate 200 miles from 
its launching site 

However, in addit establishing 
the correct pitch the ballistic 
missile, it is important to cut off the 
rocket thrust when an exact velocity is 
attained to insure ed range. The 
range of a ba deter- 
mined by its direction and speed at 
the point of thrust cutoff. To determine 
the fuel cutoff t t 
the velocit t which 


ssile is 


necessary to 
measure the mis- 
sile is traveling in its flight path. One 
method for doing tl es tne Dopple r 
effect. A small tra I n the mis- 
sile can indic t ppler f 
shift to a § l n, fron 
a command nt to c 
off the fuel at 
ity. In anotl 
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point for shutting off ocket engine. 
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m a late 
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GO STEREO IN STYLE .. . WITH HEATHKIT°QUALITY AND ECONOMY! 


ECONOMY STEREO AM/FM TUNER KIT (AJ-10) HI-Fi RATED 25/25 WATT 
Full fidelity AM and FM reception, plus up-to-the-minute STEREO AMPLIFIER KIT (AA-50) 
design features are yours at minimum cost with this new In one handsome package, you get both stereo px 
Heathkit stereo tuner. Features include: 2.5 uv. sensitivity control, with a host of deluxe features. Hi-fi rated at 
for 20 db of quieting: individual flywheel tuning; separate per stereo channel (50 watts monophonic), this new H 
magic-eye tuning indicators for AM and FM; AM bandwidth design includes channel separation control . . . m 
switch; 3-position (off-half-full) automatic frequency control center speaker output stereo reverse and balanc: 
(AFC); FM multiplex adapter output; built-in FM rod an- . . . separate tone controls for each channel wit! 
tenna; terminals for external AM and FM volume controls five switch-selected inputs for ea 
antennas; “AM STEREO” and “FM” $5995 nel (stereo “‘mag. phono,” tape head, three 
function selector s + lbs AJ-10 hi-level). Extra input for mono “‘mag. phono.” 79° 

$6.00 dn., $6.00 mo. Special outputs for tape recording. 30 Ibs. AA-50 

$8.00 dn., $8.00 n 


YOUR “BEST BUY’”’ IS HEATHKIT®HI-FI! 


FREE CATALOG 

Send for your copy today 
describes over 150 Heathkit 
hi-fi, ham radio, test, marine 
and general products. 


STEREO/MONO MIXED LOWS STEREO TRANSISTOR 
RECORD PLAYER KIT CROSSOVER KIT PORTABLE KIT 
Four speeds (16, 33%, 45 and Delivers stereo bass frequencies Tremendous value 

78 RPM); Sonotone 8TA4-SD to single woofer; highs to indi- tor circuits. Fun to buil 
ceramic stereocartridge. 10 Ibs. vidual wing speakers. 10 lbs, XR-2P (plastic) 


AN-10 CO 


Just 10% DOWN ON ORDERS OF $55 OR MORE! 





SAVE 50%...ON THE WORLD’S BEST QUALITY K 
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HEATHKIT®. . . FOR FLEXIBILITY and COMPATIBILITY! 


ECONOMY STEREO PREAMPLIFIER KIT (AA-20) 
A low-cost, versatile stereo preamplifier control center. Four 
inputs each channel accept magnetic cartridge; crystal or 
ceramic cartridge; and tuner, tape, TV, ete. Six position 
function switch gives flexible stereo or monophonic use. Fea- 
tures cathode follower outputs plus hi-level outputs for tape 
recorder drive, calibrated Baxandall-type tone controls for 
each channel, clutch-type volume controls, filament bal- 


sockets. 


eld, re $3495 


accessory AC 
black and 


controls, and 
Self-powered. Styled in 
Shpg. wt. 8 Ibs. 


ance 


PROFESSIONAL RATED 

35/35 WATT BASIC AMPLIFIER K 
Doubles as a superb « 

fledged 70 
channel 
**Stereo-Mono’ 


(AA-40) 


watt 


center spea 


trol for monophs 
ohm speakers. Par: 


monophonic use m 


m 979% 


$8.00 mo, 


speakers 41 lbs 


Now ...a complete Mobile PA Sound System in easy-to-build, HEATHKIT"form! 


MOBILE PA SOUND SYSTEM 
Perfect for politi 

The powertul am} 

Features an all-t 

music source. J 

input when used 

ride musi 

puts for 8 and 


dash. Mobile PA A \ 
COMMERCIAL SOUND SYSTEM 


COMMERCIAL SOUND SYSTEM 
except with 2 spe 

EXTRA HORN SPEAKERS (401-38 
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Buy The Best in Quality At Half the Cost With Heath 


CITIZENS BAND TRANSCEIVER KIT 
(GW-10 Series) 


Superb 2-way Citizens Band communication! Superhetero- 
dyne receiver may be switched to crystal control or continuous 
tuning. Featured are an automatic “series gate”’ noise limiter, 
to minimize ignition interference, etc.; and adjustable squelch 
control to silence receiver during “standby.” Press-to-talk 
microphone features a coil-cord connection to the transceiver. 
Transmitter is crystal controlled on any one of 23 assigned 
channel frequencies chosen. Order model GW-10A for 117 v. 
AC operation, and GW-10D for 6 or 12 v. 

DC operation; both have self-contained power 


supply. 11 Ibs 


$6995 
GW-10A (117v. AC) or GW-10D (6 or 12v. DC) 6§2°° 


$6.30 dn., $6.00 mo. 


3-BAND ‘‘MARINER'’ TRANSISTOR 
DIRECTION FINDER KIT (DF-3) 
Priced far be 
the DF-3 


circuit; 6 flashlight battery power supply; pre-assera 


w pre-assembled units of comparab! 
udes such important features as 
aligned tuning section; new modern styling; rugged alu 
splash-proof cabinet. Covers broadcast band, beac 
aeronautical band, and marine-telephone band 
““sense’”’ antenna eliminates “double null” effect 

many direction finders. Circuit has high gain IF amy 

audio output amplifier delivering up to 380 

mw of audio power to the large 4” x 6” $9995 
weatherproof speaker. 13 Ibs. DF-3 

$10.00 dn., $9 it 


6 & 10 METER HAM 


TRANSISTOR DEPTH 
SOUNDER KIT 

Shows depth, type of bottom and sub- 
merged objects from 0-100 feet. Powered 
by 6 flashlight cells. 10 Ibs 


DS-1...... $69.95 ($7 dn., $7 mo.) 


TIME PAYMENTS! 

Use Heath's convenient time 
payment plan ... only 10% down 
on orders of $55 or more. 


TRANSCEIVER KITS 
Combined crystal controlled transmit 
ters and variable tuned receivers. Oper- 
ate fixed or mobile. 10 Ibs 

HW-19 (10 meters) 
HW-29 (6 meters) 


TRANSISTOR MOBILE 

POWER SUPPLY 

All-transistor ! Provides plate 

bias voltages for mobile amat« 

ment. 120 watts ICAS. 10 lbs 

SM vnicwts as web aaa ls $44.95 


$39.95 ea. 
(less XTAL) 


EDUCATIONAL KIT 

First of a series . . . designed to teach, as yo 
the basic “‘yardsticks” of electronics. Consist 
and text-workbook. Finished volt-ohm-millian 
has many uses. 4 lbs. EK-1 
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MUTUAL CONDUCTANCE 

TUBE TESTER KIT (TT-1) 
An impressive list of electronic and mechanical features make 
this tube tester one of the finest values in the electronics 
y. Tests Gm (amplifiers) from 0 to 24,000 micromhos, 
Leakage, Grid Current (14 microampere sensi- 
tivity), Voltage Regulators variable DC 
supply), Low Power Thyratron and Eye tubes. Features 300, 
450 and 600 ma constant current heater supplies, Life Test, 
Hybrid Tube test, built-in s witch-operated calibration circuit 
Large, easy-to-meter. Constant tension, free rolling illumi- 


(built-in power 


nated chart. Kit includes 
of technician or higher recommended; assembly time, 40 
hours average. Black leatherette case with white trim, nylon 
feet, removable top. A specialized tool of: un- 


usual value that will pay for itself many times $1 3495 
7 TT-1 


over! 27 Ibs. 
($13.50 dn., $12.00 mo.) 


7 wiring harnesses. Assembly skill 


send today for Your 
FREE HEATHKIT® CATALOG 


Over 150 items of hi-fi, 
marine, amateur, test and general 
equipment are illustrated 
and described in the complete 
Heathkit catalog. 
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GENERAL COVERAGE RECEIVER KIT 


First kit of its kind uses ceramic I] 
550 to 30 mc on 5 bands, with 5 

to cover amateur frequencies 
band). Powered by 8 flashlig! 
Built-in 54” whip antenna, tu! 
headphone jack. (less batteries 
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NEW DEPARTURES 


and 


in 
TUBES 


SEMICONDUCTORS 


By LARRY STECKLER 


ASSOCIATE EDITOR 


Right out of the laboratory are these new, interesting 


devices that will soon be common in modern electronics 


EW and previously unheard-of tubes and semicon- 

ductor devices have been appearing in droves. Some 

you will see in this year’s TV receivers—square- 

faced picture tubes, a nine-pin miniature envelope 
designed to replace many octal type tubes, and an etched 
picture-tube face that stops faceplate reflections. Others fit 
industrial applications—gallium arsenide tunnel diodes, 
Hall-effect devices, a high-power electron gun for radar, a 
method of aluminizing low-anode-voltage cathode-ray tubes, 
and multi-headed transistors. 


Reflection-free TV 


From Corning Glass comes a bonded-faceplate 19-inch 
picture tube that halts faceplate reflections. This square- 


Two TV sets that are identical in all but the pic- 
ture tube show the effectiveness of the reflection- 
free tube face introduced by the Corning Glass 
Works. Corning’s new tube is on the right. 


cornered tube with a bonded safety-glass face is used by 
Sylvania in their new line of TV receivers. 

It is a 114° deflection tube carrying the type number 
19AFP4. (Similar tubes will probably be made in other 
sizes in the near future.) The faceplate is etched to form 
a prismatic surface that traps and diffuses light from out- 
side sources. The etched surface has no noticeable effect on 
the picture as seen on the screen. It is just as bright and 
clear as that on a standard picture tube. 

Distorted or blocked-out TV screens caused by such things 
as reflected room lights or a burst of sunlight through a 
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Sylvania’s 9-pin bantam tube and 
the octal type it supersedes. 


venetian blind are prevented. The photo shows how effecti' 
the etched screen is, 

The bonded faceplates on these new tubes have ar 
advantage too. There is no air gap between the pictur 
tube and the safety glass to gather dust. The one « 
surface can be cleaned easily. There is no safety glass to 
remove to get at the face of the picture tube. Corning says 
the bonded-glass face is so hard that it will not be 
damaged by ordinary household abrasives—even if applied 
with steel wool! 


yutside 


Bantam tube replaces octals 

A new kind of tube construction puts the elements that 
now fit inside an octal tube into a miniature nine-pir 
velope. The new tube makes for easier design of printed 
circuits by reducing component congestion. Some of the first 
tubes to feature this new Sylvania-developed construction 
are: 

The 17HC8—a medium-mu triode-pentode for use as a 
vertical deflection oscillator and amplifier in TV. 

The 6EW7—a double triode, one section for use as a 
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G-E’s gallium arse- 
nide tunnel diodes 
measure only a 
fraction of an inch 


in any direction. 


Super-power electron gun. Intensity of electron beam is 
equivalent to concentration of 5 million 40-watt light bulbs. 


vertical deflection oscillator, the other as a vertical deflection 
amplifier. 

The 10EW7— identical to the 6EW7 except for its higher 
heater voltage requirement. 


Aluminized low-voltage CRT's 

Out of the laboratories of Thomas Electronics, Passaic, 
N.J., comes a development, using new processes, techniques 
and materials, that makes it possible to aluminize a cathode- 
ray tube that operates with anode potentials as low as 2 kv. 
Previously, they were aluminized only when operated at 
voltages greater than 5 or 6 kv. 

Aluminized CRT’s have several advantages over non- 
aluminized types. The main one is an increase in brightness 
—as much as 90%. The increased brightness makes it 
possible to reduce beam current. This reduces line width and 
therefore improves overall resolution. 

In addition to precision oscilloscopes, aluminized tubes 
ean be used for radar display screens and other systems 
that call for the ultimate in light output and screen stability. 
The new aluminizing techniques are, of course, applicable 
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to TV picture tubes designed for use in transist 
sets, where acceleration voltages are low. 


or portable 


Gallium arsenide tunnel! diodes 
Gallium arsenide is a little known and 
conductor material. The more commo! 
silicon are extensively used for transisto1 
They are elements and are therefore muc! 
and use. But because of its unique properti« 
components, better in some cases than 
germanium or silicon, gallium arsenide | 
intensive investigation for some time 
Now General Electric is offering tu 
from gallium arsenide. According to G-E 
characteristics of the device are better 
germanium tunnel diodes. Ultimately galli a lide may 
be the principal material used for tunnel diodes. Tunnel 
diodes made from gallium arsenide on 
basis are expected to sell for between $10 


Multi-headed transistors 
Electronic Transistors Corp., North Bergen, N.J., has 
announced that it has developed and is now manufacturing 


production 


Construction is 
revealed when 
ease of multi- 
headed _transis- 
tor is removed. 
On left, assem- 
bled unit is 
shown in com- 
parison with 
paper clip. 


multi-headed transistors in an effort to reduce the size of 
transistor circuits. 

The multi-headed transistor is a con of any type 
or types of transistors. They can bs t ether in every 
variation and combination desirec. Eacl ti-headed unit 
will contain the two individual tran pecified by the 
purchaser. The combination of individual transistors in the 
multi-headed package does not create any interference be- 
tween transistors. The two units in the package are com- 
pletely separate and do not contact ea ther 


1,000-ampere electron gun 
A new electron gun that removes ons 
to extending radar power and target 


basic obstacles 
tection has been 
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GET MORE @ 


Only Pyramid offers you so much! Only 
Pyramid gives you highest quality ca- 
pacitors plus so many ‘‘all new” extras. 


THE VU-PAK 

An entirely new way to package capacitors . . . 
clear plastic tubes, plainly labeled and packed 
with the highest quality electrolytic twist-mount 
capacitors. Each re-usable Vu-Pak comes with 
a blank label, ideal for storing small parts and 
tools on your bench or in your tool kit. 

















Two Hall - effect 
JEWEL BOX Handsome tan plastic, high impact cabinet | gs aussmeter 
with 9 drawers, contains 45 assorted Mylar*- | probes. The axial 
paper Gold Dip capacitors, type 151. Practical | probe is on the 
... convenient .. . for storage in your shop, or right. 
home. Actual value of the Jewel Box with 45 | developed by the Electron Tube Div. of Sperry Gyr 
Gold Dip capacitors—$19.50, dealer net only Corp. The new gun can project an electron beam five tims 
$9.25. as powerful as earlier devices. It increases the 
Gold Dip capacitors are also available in Clear- capabilities of large missile-guidance radar and anti-mi 
Vu paks ...5 to a package. Find them on | systems. 
Pyramid’s new Whirl-o-mat on your favorite The new electron gun can project electron beams of 
parts distributor counter. | than 200,000,000 watts power and 1,000 amperes current 
operate large klystron amplifiers and other super 
electron tubes. 
A basic factor in the development of the Sperry gun 
special technique for creating an ultra-clean oper 
| environment inside the envelope of the tube. The 
| high-vacuum technique used creates a clean vacuun 
| to space 200 miles above the earth. At that height 
| average electron would have to travel 6 miles before 
| countering a single atom of matter. 
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GOLD STANDARD” 111 KIT 


| Hall-effect devices 

| Ohio Semiconductors, a pioneer in the field of Hall-effe 
515 LYTIK-KIT devices, has two new units in production. One, thei 

Hinged cover, clear lucite box with HP-310, is especially suited for use as a gaussmete: 

15 assorted miniature low voltage and in other applications where small size and thin co1 
electrolytic capacitors for transistor- tion offer advantages over larger, more bulky devices 

ized circuit replacements, type HP-310 uses indium arsenide for its active element 

MLV. This Kit is a constant com- When used in magnetic circuits this small, thin unit 
panion to any busy serviceman. increased current sensitivity and permits the use of smaller 
Actual value, $20.60, dealer net and more compact magnetic units. A similar unit made 
only $10.30. from the same material is the model HP-315. It is an axial 
field probe also intended for use as a gaussmeter probe 


Both units produce an open-circuit output of 100 m 
\ with a control current of 100 ma and a flux density of 10 

if Y R A | I D miigaues. 
These are but a few of the many new developments in 
OISTRIGUTOR Clie VON CITY, NEW JERSEY tubes and semiconductors to appear in the past few weeks. 
Factoric Still newer and more exciting devices are certain to come 


Who can prophesy what will come out of the laboratory 
tomorrow? END 
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SELECT THE BLONDER-TONGUE TV/FM 
SYSTEM DESIGNED TO BRING IN THE 
BEST RECEPTION IN YOUR AREA 


NEW BLONDER-TONGUE ALL-CHANNEL TV/FM 
AMPLIFIER MODEL HAB 75Q or 3002 


Provides high gain (23 db + 1 db) 
a on all VHF channels including 

the FM band. Ideal amplifier for 

home systems or pre-amplifier for 

large or small master systems. 

69.50 list. 














for medium and 
strong signal sreas 


NEW BLONDER-TONGUE SINGLE-CHANNEL ANTENNA 
MOUNTED TV AMPLIFIER MODEL CB 


Enclosed in a weather-proof 

housing, this versatile performer 

can be used in the home as a 

pre-amp or booster to increase } ce f 
signal strength for a single weak he 752 
channel, or in conjunction with 
other CB amplifiers to make an CB (MAST MOUNTED) 
economical and powerful raulti- quessrity Ri 
channel system. 17 db gain, a 

CH. 2-6; 15 db,CH. 7-13. 

52.50 list. 
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75a 


Fer fringe areas where channe! (s) 
originate from different locations 


~ @002 ANTENNA 


NEW BLONDER-TONGUE B-24 POW-R BOOSTER 


Powerful booster or amplified 

coupler provides sharp, clear 

pictures on 1, 2 or more TV sets 
with only one antenna..10 db 
gain as 1-set booster, 5 db 
gain per setas amplified 
2-set coupler. No-loss 4-set 
distribution system with B-T 
A-104 4-set coupler. 24.95 list. 














for medium and 
strong signal areas 


Available at parts distributors. For further information write Dept. RE-8 


BLONDER-TONGUE LABORATORIES, INC. 
9 Alling St., Newark 2, N. J. 
«in Canada: Telequipment Mfg. Co., Ltd., London, Ont. Expert: Morhan Export Corp., N.Y. 13, N.Y 


hi-fi components + UHF converters « master TV systems + industrial TV cameras + FM-AM radios 


AUGUST, 1960 





ELECTRONICS 


PARALLEL SERIES 


RESISTANCE 
CALCULATOR 


| 
| 
ls 5 
| 





Ls See 


72 





Ss 





By S. J. SALVA 


NE of the biggest headaches 

in electronic work is having 

to break off in the middle of 

a job to figure values for pat 
allel resistance or series capacitance 
The calculator described here elimi 
nates much of this pencil and paper 
work—thereby saving time and the 
aspirin supply. 

The value of any two resistors i! 
parallel or any two capacitors in series 
can be found by setting the first value 
on the left scale with the right indicator 
arm and the second value on the right 
scale with the left arm. The answer is 
read at the intersection of the two arms 
By using standard multipliers, 

x 100, ete., the full range of values « 
be covered. 

In Fig. 1, for example, to determin« 
the value of an 800- and a 700-ohm re 
sistor connected in parallel, we set the 
right arm to indicate 800 on the left 
scale. Then we set the left arm at 700 
on the right scale, and the answe 
read as 370 ohms. 

The calculator is easily constructed 
Simply cut any light sheet of material 
to the size of the chart—plastic, or ever 
eardboard will do—and glue the chart 
(Fig. 2) in place. Using clear plastic 
or celluloid of thin stock, construct two 
arms similar to the one in the drawing 
A straightedge and a sharp nai! should 
be used to scribe a line down the cente 
of each arm. Rub a bit of India ink into 
the scribed lines, wipe off the excess, 
and you have a couple of first-class 
indicators. The arms are attached to 
the board as shown in Fig. 1. Smal! 
rivets or eyelets will serve for this. 

The calculator’s size limits accuracy) 
to about 2%. In circuits where greate1 
accuracy is required, it will still be 
necessary to use the formulas, or make 
a bigger calculator! END 











How to use 
the calculator. 


Full-size diagram you can 
cut out and mount to 
make your own calculator. 
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PONDEROUS PILLARS built by 
General Electric Co. dwarf workman. 
Each one is 60 feet long, 42 inches in 
diameter a hs 7% tons. Twenty 
of them aré iired to support each 
of four 1,500 adar reflectors, part 
of the Air | Ballistic Missile 
Early Wa in Greenland. 


WEATHER I 
tiny RCA vidi 
camera tube. Fo 
two of them have 
orbiting the eartl 
weather satellite TI 
taking more than 
photographs. On« 
cloud-formation 

is shown in the 
ground. 


POWER BOOSTER by 
Sperry Gyroscope Co. uses 100- 
ampere electron beam to gener- 
ate the megawatts of microwave 
power which allows military 
radars to “see” missiles at longer 
range. Pointed white cone 
(upper left) is ceramic window 
which is transparent to micro- 
waves, yet maintains tube’s high 
vacuum. 


DIFFRACTION PAT- 
TERN of an electron beam is 
the result of passing the beam 
through 3 layers of tin and bis- 
muth totaling 10° centimeter 
(.000,000,394 inch) thick. The 
strong inside ring is due to the 
tin; the second strong ring is 
produced by the bismuth. It is 
difficult to interpret the pattern 
as three separate ones are super- 
imposed, but it does prove that 
the structure of matter is sym- 
metrical, Photo made in con- 
junction with work done by 
Prof. Hans Richter, Stuttgart, 
Germany. 








A CREI college-level extension program in advanced 
electronic engineering technology that offers you... 


high professional 
status and 
better income 


DYNAMIC EXPANSION OF ELECTRONICS 
INDUSTRY CREATES OUTSTANDING JOB 
OPPORTUNITIES. No other major field of engi- 


neering has enjoyed a more rapid growth or promises a 
more brilliant future than electronics. New develop- 
ments in space exploration, guided missiles, automation, 
computers, and many other fields create new jobs daily, 
jobs which have to be filled by men with a modern 
advanced education in electronics. The shortage of 
competent electronic personnel will grow more acute 
over the next decade, and salaries and professional 
stature of technical men are expected to reach new highs. 


‘The fact that new positions must be filled by men with 
an up-to-date education is evidenced by the experience 
of the CREI Placement Bureau, where the demand for 
graduates and advanced students has far exceeded the 
supply for several years. It is of interest to note that 
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many leading companies regularly visit CREI strictly 
for the purpose of recruiting CREI graduates and 
students. 


Many CREI students have learned that they do not 
have to complete the program to realize considerable 
increases in their status and income. Their own em- 
ployers realize that if you are ambitious enough to 
pursue this college-level program, you are a better 
candidate for rapid promotion. Professional people in 
supervisory positions recognize the value of CREI 
education. 


HOME STUDY IS CONVENIENT AND 


TIME SAVING, You will find more than 20,500 
CREI students working in most every phase of elec- 
tronics in all 50 states and in most foreign countries of 
the free world. Just like them, you can pursue the CREI 
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Free 44-page book about 
Electronics and CREI pro- 
gram of study... gives you 
facts on advancing your 
career status—improving 


WSURANCE 


your income 
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Learn how 
the CREI 
program of 
home study 
can advance 
your career 

and income 


- 


E AND TO A 


1E FOLLOWING | 





CREI’s Extension Division now TO THE SERIOUS-MINDED MAN, CREI 
offers you a college-level program OFFERS THESE IMPORTANT BENEFITS: 


a . , * You gain a solid college-level education in elec- 
in electronics comparable in tronics; you keep abreast of continuous new 


technological content to advanced developments and sophistications in the field of 


electronics. 
residence courses. * You can gain higher status and enjoy the in- 
creased respect of your associates 
CREI offers college-level opportunity to the man 
who wisely realizes that the recognition and rewards 
in electronics are now going to other men—espe- 


cially the man with modern advanced education. 


* You facilitate more rapid professional advance- 
ment and corresponding increases in pay. 


* You gain the personal satisfaction that comes 


from working and communicating intelligently 


wai : with technical colleagues and superiors 
Within two to four years, depending on the courses . , ate 


you select and amount of stick-to-itiveness brought Th dited — 
to bear, you can complete the CREI program in e accredited program is designed 


advanced electronic engineering technology. The to meet your present and future 
program was developed hand-in-hand with leading employment requirements and to 


private companies and government agencies con- 7 ' | ohne 
tributing to the Nation’s efforts in electronics, com- increase your professional status 


munications, missiles and space exploration. and earning power. 


OFFICIALS OF PRIVATE COMPANIES PROFESSIONAL STANDING 
AND GOVERNMENT AGENCIES APPROVE CREI was founded in 1927 and is one of the oldest 
technical institutes in America. We co-founded the 

CRE! FOR THEIR OWN PERSONNEL. National Council of Technical Schools, and we were 
among the first three technical institutes whose cur- 
ricula were accredited by the Engineers’ Council for 
Professional Development. The U. S. Office of Educa- 
tion lists CREI as “‘an institution of higher education.”’ 


The quality and advanced standing of the CREI educa- 
tional program is readily seen in the appreciation expressed 
for it by both industry and government. At present there 
are 5,240 U.S. Navy electronics personnel enrolled in CREI 
extension programs. More than fifty leading electronics QUALIFICATIONS FOR CREI 
organizations in this country and in foreign nations actually 

pay all or part of the tuition for employees taking CREI You qualify for CREI study if you have a high school 
courses. The list below comprises a few of these organizations: diploma or equivalent, and if you have had basic 
electronic training and practical experience in some 
phase of electronics. Tuition is reasonable and may be 
paid monthly, if you wish. Veterans qualify for this 
program under the GI Bill. 


National Broadcasting Company «+ Jerrold Electronics Cor- 
poration + Pan American Airways + Radio Corporation of 
America + Canadian Aviation and Electronics + Federal 
Electric Corporation « The Martin Company «+ Voice of 
America + Canadian Broadcasting Corporation + North- CREI RESIDENCE SCHOOL 

west Telephone Company + Commercial Cable, Incor- 

porated + Canadair Limited + Columbia Broadcasting CREI conducts a residence school in Washington, D.C. 
System + All America Cable and Radio + Canadian for those who can attend classes. Day and evening 
Marconi + Mackay Radio + United Air Lines + Gates classes start at regular intervals. Graduates earn AAS 
Radio Company + Mohawk Airlines + Florida Power and Degree in 27 months of study. Electronics experience or 
Light Company « British Air Force, Army, Navy training is not required for admission 


program while you continue your regular full-time job. SEND FOR THIS FREE 48-PAGE BOOK 
You study at home during hours chosen by you, and TODAY USE POSTAGE-PAID CARD 


you are not rushed. Also, you do not have to waste 
valuable time traveling to and fro but can concentrate ATTACHED. write tor the detaited and 


on your studying at the hours most convenient to you. informative book “‘Insurance for Your Future 
’ in the New World of Electronics.”’ It is yours 

- . for the asking without cost or obligation. The 
The courses are prepared in easy-to-understand format, book gives details about curricula and CRE! 


i i : and answers several searching questions 
and your progress is guided all along the way by the about the future in electronics. The book is 
CREI staff of experienced instructors. These instructors of vital interest to every man employed in 


always stand ready to give you personal assistance and electronics, 
help whenever you may need it. 


ECPD Accredited Technical Institute Curricula « Founded in 1927 


The Capitol Radio Engineering Institute 
3224 16th Street, N.W., Washington 10, D.C., Dept. |408-G 


AUGUST, 1960 





TELEVISION 


FOLDOVER, HALOS 


and a 


CURE 


By HECTOR ©. ALGARRA * 
ORIZONTAL foldover is 


mon and annoying proble: 

few technicians know w! 

how it happens. To unde 
this problem better, let’s begin 
lyzing a case of foldover. 

Line A in Fig. 1 shows one 
video information. The inactiv« 
between the end of one lin« f 
information and the start of th« 
line has a 10.16-usec duration. T} 
made up of a 1.27-usec front po 
5.08-usec horizontal syne pulse 
3.81-usec back porch. 

Line B (Fig. 1) shows the 
signal that is fed through the yo 
control the horizontal sweep. Natu 
we want a retrace time shorte: 
the inactive portion of the video 
mation. An 8-usec retrace is goo 

Fig. 1—Seanning and retrace vs is easy to get when the horizontal 
video information. Line A is a line are carefully designed. 

of video between two syne pulses. At the start and end of th 
Line B is normal horizontal scan- 
ning waveform. Line C is horizontal 
scanning with excessive retrace time 
causing foldover. 


HORIZ SYNC PULSE 





are the two porches. Therefore w 
two small black stripes at each si 
the picture (Fig. 2). Actually, 
black bands are off the face of tl 
picture tube and appear only 
Fig. 2—Result of normal scanning picture is moved to the right 
(Numbers refer back to Fig. 1.) by adjusting the centering cont 
However, if the retrace time is 
than usual (line C, Fig. 1), it « 
Fig. 3—Foldover caused by into the video portion of the 
too long a retrace time. and the video information starts 
(Numbers refer to Fig. 1.) ing the retrace period and appea 
the screen as shown in Fig 
type of foldover can appear on the 
side of the screen too. When th 
Fig. 4—Scanning as in C pens, the retrace starts too soot 
causes halos on TV screen. 




















lasts too long. 

Fig. 4 shows another type of 
trouble. This one we run into 
number of American-built 110 
tion TV sets. Again lines A and 
correct. Line C shows a retrace t 
that is too long but does not run int 
video information. It kills the 
porch but, since the signal and 
trace start at the same time, no s 
harm is done. However, this car 
in the porch level appearing dur 
retrace as a halo on the screen | 
photos) that overlaps the video 
mation. This halo appears ot g 
contrast pictures and during camera 
changes when the screen is blank. It 
occurs because brightness is turned u; 
and contrast decreased, making the in 
active portion of the TV signal visibl 


* Technical director, Tele-Royal, Buen A 
Argentina. 
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v2l2AU7 
OR EQUIV 


FLYBACK 
TRANS 











FLYBACK TRANS 
TO DAMPER CATHODE 


TO HORIZ PHASE DET 47ppt SIOK 1 


a 


S 


Fig. 5—Blanking circuit that eliminates halos and retrace 
lines. a—for use in phase-detector type horizontal circuits; 
b—for use in sets with Synchroguide horizontal circuit. 


The solution to the halo problem is 
to cut off the CRT during retrace. In 
this way, as long as the retrace time 
stays inside the front and back porches, 
there can be no halo, as the retrace can 
cause no video information. 

Normally, we would keep a tube cut 
off by applying a pulse to its cathode. 
However, in the modern TV set, video 
is applied to the picture-tube cathode. 
Any sweep pulses fed to this cathode 
would reduce video output and affect 
the set’s sync. 

The control grid cannot be used 
either. Vertical blanking pulses are 
usually fed to this grid and horizontal 
pulses cannot be added without keeping 


¥Y% actual size 
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electrode impedance high at 
cycles. The result would be 
ringing in the picture. 

Because of these problems we decided 
to apply negative pulses to the screen 
grid of the picture tube. Fig. 5 shows 
the circuit we use. It also eliminates 
retrace lines. 

The 12AU7’s plate connects to the 
CRT screen. Its grid is fed pulses from 
the flyback through a simple R-C net- 
work. These pulses keep it cut off dur- 
ing the normal scanning period. While 
it is cut off it has no effect and the CRT 
operates normally. However, during 
horizontal retrace the triode conducts, 
lowering the voltage applied to the 


15,750 
horizontal 


Halos caused by the porch level appear- 
ing dur ing retrace. 


CRT screen enous off the tube. 
We used a 12Al e the other half 
of the another 
purpose. Howevs iny medium- 
mu triode can | th the same 
END 


tube Va ed fo1 


results 


y comparab/e V-O-M/ 


Scale Length: 4.63” long for easy reading 


Ranges: Resistance — up to 10 megohms 


protection fuse). 


AC Voltage in six ranges to 1,600 (at 1,000 9/V 
in seven ranges to 4,000 (at 20,000 °/V 
80, 800. DC ue — 80. DC amperes — 8. DB 


six ranges. 


Simplified Operation: Single dial for e and 


switching. 


Small Size: Rugged case of crackproof plastic, 6.25 


five steps (with 

DC Voltage 
XC ma — 1.6, 8, 
15 to +54 in 


function 


x 7,50” x 


3.25” for maximum handling convenience 


Other Features: Exciusive Weston 
magnetic shielding, electrostatic shielding 
ing; etched circuit; spring-backed jewels { 


tion resistance. 


Order from your local Weston { to1 
formation, write to: 
Daystrom, Incorporated, Newark 12, N. J. In 
Daystrom Ltd., 840 Caledonia R. to 19, 
Export: Daystrom’s Internati« 


CORMA mechanism for 
vided by hous- 


hock and vibra- 


For in- 
Division, 
Canada: 
Ont. 
tles Division, 


Weston Inst ents 


100 Empire St., Newark 12, N. J 


=, 
DAYSTROM , incorrorateo 


WESTON 


INSTRUMENTS DIVISION 


Weston. for Dependable A My 
a 
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HERE is a drastic difference be- 
tween jum and buzz in the sound 
section of a TV set, although the 
two might be confused at times. 
Hum, per se, is a smoother sound and 
should be familiar to all technicians. 
The basic hum waveform is a sine wave, 
as it originates in the power supply 


HUM- SINE WAVE SMOOTH 
a 


BUZZ-SHARP SPIKES 


VERT BLANKING - 
FROM SIGNAL 


c 


Fig. 1—Hum and buzz waveforms: a 
—hum, a sine wave; b—buzz, sharp 
spikes; e—syne buzz from an over- 
loaded if stage. 

or in heater—cathode leakage in some 
of the tubes. In either the root 
would be in the 60-cycle power supply 
voltage, and it would have the sine- 
wave form (Fig. l-a). 

Buzz, on the other hand, can come 
from quite a few places and assumes 
quite a few different shapes. The most 
familiar buzz is caused by overloading 
in the if amplifier (through some fault 
in the age network or supply). It has a 
rough or raspy sound. The waveform 
(Fig. 1-b) shows why. There is a bit 
of a problem in differentiating, by ear 
alone, between buzz pulses originating 
in the syne or video if stages, and those 
coming from the vertical sweep circuits. 
It takes a scope to show exactly which 
is which, 

If the trouble is syne buzz from an 
overloaded if stage (Fig. 1-c), it will 
quite obviously have the shape of the 
vertical blanking pulse from the TV 
signal, which it is! There are two quick 
checks for this: Remove the antenna 
connector. If the buzz stops, it was 


case, 


probably from the signal. If it is still 
there, it must be from the vertical 
oscillator. The second check is to move 
the vertical hold control while listening 
to the buzz or watching it on the scope 
If the frequency of the buzz changes 
with the position of the hold control, it 
must be originating in the vertical out- 
put or oscillator stages. (Check those 
electrolytics! ) 

Another prevalent source of buzz 
the vertical blanking signal at the pic 
ture tube which is related (though 
distantly) to the high voltage. Turn the 
brightness control up and down; if the 
buzz amplitude changes, the sound is 
coming from the stray fields around the 
picture tube and high-voltage supply 
Shielding is the best cure for this, the 
buzz must be kept out of the signal 
circuits. 

The origin of the buzz signals can 
be identified by. their characteristic 
shape on a scope. Apply the scope to 
different stages of the audio circuit. 
Buzz pulses can even be found in the 
4.5-me sound if in the form of AM on 
the FM sound signal. 


Age trouble 

I’ve recently purchased a junked TV 
set, an old Admiral 21Z1, in which the 
will 


out. 


tem- 
the 


sound 


sound and picture come on 
porarily then Removing 
age-keyer tube brings back the 
and picture. Measuring 
found that with the keyer 
voltage on the first and second video if’s 
goes to —20 volts, and the voltage on 
pin 5 of the keyer tube goes to about 


6AC7 
LEP san 


go 


voltages, I 
tube in, grid 


(20 ppt 


rte 


AAAe> 
vv 


volts. 
on the tubes are normal. 


—45 Resistance measuremé 
Pin 1 of 
keyer tube is about 30 volts high. 
raster is always present. I 
stituted filter capacitors and decoupli 
capacitors in the circuit witl 
Am I working in the » 
What would the cause of 


be?--W. L. B., Des Moi 


} 
Have 


age 
results, 
section? 
trouble 
lowa. 

You’re certainly in the right sect 
This is undoubtedly age trouble. Y 
probably find the trouble in or a 
the 6AU6 age-keyer tube. From th: 
voltage readings given on the 6AU‘ 
the tube is not operating correctly. Th« 
—45 volts on the plate should be 
—0.3 volt. Check C316, the .00 
capacitor between the keyer plat« 
the width coil, for leakage or oper 
cuit; R331, the 270,000- or 220,000-o) 
resistor between grid and screen of 
6AU6; R333, 150,000 ohms, on pi 
and the 145 volts on pins 2 and 
cathode and suppressor. Defect 
R319 and R338, the parallel combi: 
tion of 7,500 and 3,000 ohms, 
145-volt source, could also give tr 

If you have a scope, check the ke) 
pulse at the plate of the 6AU6. Th 
should measure 320 volts peak to pea 
There should also be 55 volts peak 
peak of signal at the grid. If eith« 
these is too far off, you will hav 
trouble. Clamp the age line 
3-volt battery, and check the signa! 
the grid. 
Lack of detail 

We have recently converted an RCA 
model 21T207 from a 21AP4 to a 
21ZP4-B. No circuit changes were 
essary although I did change 
damper tube from a 6W4-GT to 
6AX4-GT. Brightness and contrast are 
OK, but the picture 
“Drive” lines are present 
brightness is at a comfortable viewing 
level. I would appreciate any hints or 
cirenit changes which would be useful 
in remedying the conditions 1 have 
stated.—L. P. C., Spokane, Wasi 

I don’t see anything in your con 
version itself to cause this trouble, as 
the two picture tubes are electrically 
identical. Therefore, your trouble would 
lie in some part of the video circuit 
tuner, video if, video detector, or video 
amplifier. 
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FROM GREEN LEAD OF 
VERT OUTPUT TRANS 





Fig. 2—Video amplifier circuit of RCA 21T207. Adding re- 
sistor and capacitor eliminates retrace. For loss of details 
in picture, check all parts shown, especially peaking coils. 
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.** Operates 1 to 4TV Sets — ° + 


and delivers more signal power. 


. Amplifies all 
channels 2-13 
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PROTECTION 


where it counts! 


ARINE CORE | 


oe Se VS ~S ME geage: 
ee 


’ NA Ie 


TWIN LEAD 


Are you in a problem area? AMPHENOL’s new Marine Core 
Twin Lead is winning new friends daily by solving recep- 
tion problems all over America! 

In salt-laden air along the coasts, in ultra fringe areas, 
in cities with heavy industrial contamination and in loca- 
tions with heavy precipitation, Marine Core gives protec- 
tion where it counts, consistently bringing in good pictures. 

If you have reception problems try Marine Core—find 


out for yourself how really good it is! 


Marine Core is available in 50, 75, 100 and 500 foot 
coils and in 1000 foot reels. Order by part number 
214-103 from your Authorized AMPHENOL Distributor. 


AMPHENOL DISTRIBUTOR DIVISION 


BROADVIEW, ILLINOIS 


Amphenol-Borg Electronics Corporation 
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This is quite common in the older 
series of TV chassis of all makes. If 
you'll check (preferably by substitu- 
tion) all the tubes in that string, you'll 
very likely find some of the original 
ones! They are quite apt to be weak, 
leaky or shorted after years of use. 
Replace all that show less than 50% of 
normal transconductance and recheck 
the set. 

Check the settings of the ion-trap 
magnet and the focus magnet until both 
are exactly right. Most of these chassis 
used PM focusing units and these will 
inevitably interact with the ion trap 
to a certain extent. Adjust both (also 
the picture centering magnet) unti! the 
scanning lines are at their brightest 
and best focus, on a blank raster. 

If picture detail is poor, especially 
on thin vertical lines, check the peaking 
coils and resistors in the video ampli- 
fier plate circuit (Fig. 2). This series 
uses combination shunt-series peaking 
and an open or short in one of the 
peaking coils would cause a severe los 
of fine detail. This will also result in 
upsetting the de plate voltages on the 
video amplifier tube. Check the age 
circuits for leaky capacitors, increased- 
value resistors and for proper age 
action on a fairly strong signal. 

If you have drive lines in the picture, 
back off the horizontal drive contro! 
until they just disappear. However, 
from the phrasing of your letter, | 
have a feeling that you are referring to 
vertical retrace lines (especially since 
this chassis does not use a vertical re- 
trace eliminator and is prone to show 
ing retrace lines if the picture controls 
are not set exactly right). To eliminate 
these permanently, connect a .022-nf 
capacitor in series with a 6,800-ohm 
resistor from the green wire on the 
yoke plug (the center of the vertical 
output transformer) to the grid of the 
picture tube, pin 2. This should take 
them out for good. 


Marker generator trouble 

My sweep and marker generator do¢ 
not provide what I consider a usabli 
marker. Perhaps it needs some adjust 
ment that the average shop cannot 
handle.—R. C. S., Jr., Troy, N. Y 

A good way to check the marker out 
put voltage is with a field-strength 
meter. Connect the generator output 
to the input terminals of the mets 
Using the generator on marker output 


|} only, tune the generator and mete: 


successively through the low and hig! 
channels. At least 20,000 ev is desi: 
able for marking, and up to 100,000 
ev is useful in tuner alignment. The 
generator output cable must be properly 
terminated to get flat output on al 
channels. 


Hot flybacks 

The flyback of a Silvertone 122.045 
TV burns out about every month! T! 
is the third one, and now it is burning 
up. Can you recommend a replacement 
that won’t burn out? 

Also, I can’t find a replacement part 





for a Sentinel 1U-1124, the first sound 
if coil. Can you give me the number of 
a replacement for this?—D. W., Me- 
dina, N. Y. 

A Triad type D-19 will replace the 
flyback in the Silvertone. The original 
part number was N24989, wasn’t it? 
But before making any further replace- 
ments, I would give this chassis a very 
careful cold check. Test the electro- 
lytics, the output and damper tubes, 
the yoke and everything about that cir- 
cuit. Such short life on the flyback indi- 
cates a severe overload, probably an in- 
termittent condition. 

If nothing shows up on the cold check, 
replace the flyback and measure the 
horizontal output tube (6BQ6) plate 
current. This should be slightly less 
than 100 ma. From the symptoms you 
give, I expect you’ll find it slightly more 
than this value. If the flyback is run- 
ning too hot, it will break down in a 
short time. Check your horizontal lin- 
earity adjustment and set it for the 
dip in plate current. Check the screen 
voltage of the horizontal output tube 
and veduce it, if necessary, to get that 
plate current down to normal. 

I’m a bit confused about just which 
“sound if” coil you need. If it is the 
sound takeoff coil, in the video ampli- 
fier plate circuit, you can use a Miller 
1469. If it is the interstage trans- 
former, use a Miller 6203. These two 
coils can be used in any circuit of this 
type. 


Vertical white line 

I have an RCA KCS-68 chassis with 
no horizontal deflection at all. All I’ve 
got is just a vertical white line in the 
center of the sereen. I checked the 
deflection yoke, linearity width 
controls, and put in a flyback 
transformer. Voltages check OK except 
for the two damper tubes, which have 
340 volts on hoth plate cathode. 
I'll appreciate any information. 
H. J. S., York, Pa. 

This trouble is in the yoke. You have 
at least three clues which point to this. 
First, the absence of horizontal deflec- 
tion, although you do have enough high 
voltage to make the vertical line. (This 
is mildly unusual, as yoke troubles 
usually result in a complete extinction 
of the raster.) Second, the damper 
voltages. If the “flyback pulse” from 
the yoke was coming through as it 
should, you’d have boost voltage. Com- 
plete lack of boost shows trouble some- 
where in the yoke. Third, you have re- 
placed everything else that could be 
causing this trouble; ergo, there is only 
the yoke left. So, by a process of 
elimination, you have a defective yoke! 
Check the whole thing very closely 
before you replace it. I knew a tech- 
nician (my wife’s husband!) who once 
spent quite a while checking an obvi- 
ously defective yoke, at the yoke termi- 
nals, only to find later a wire broken 
at the yoke plug! So, as this set has 
a yoke plug, look that over closely, as 
well as all other sources of trouble, 
R-C network, etc. before replacing. 
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Side-convergence troubles 

Two RCA CTC7A color TV chassis 
on my bench have the same trouble. 
In making convergence adjustments 
with vertical bars, the blue tends to be 
on the right side of the bars on the 
left side of the screen, and on the left 
side of the right-hand bars. Purity is 
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Fig. 3—Printed-circuit convergence assembly of 
terminals on the right side of the board are 


good. The blue amplitude and tilt con- 
trols move the blue dots up and down 
in the middle as they should, and the 
right and left blue controls move the 
lateral blue lines up and down as they 
should. The dynamic controls move the 
blue properly, and the blue moves up or 
down, but I can’t get the sides of the 
converged. If it’s OK on one 
other!—T. M. D., 


screen 
side, it’s out on the 


Fort Lauderdale, Fla. 


There were several changes in this 
chassis, as compared to the CTC5 series, 
especially in the convergence section. 
Several of the controls have been com- 
bined. The control RG-2, for example, 
moves both red and green at the sides 
of the screen. 

Fig. 3 is a sketch of the convergence- 
board assembly. This is the proper con- 
vergence procedure: 

After completing your vertical con- 
vergence adjustments, set the generator 
for a cross-hatch pattern with the finest 
lines obtainable. Recheck center con- 
vergence. Now adjust B-1 (L801) to 
make the blue lines at the right of the 
sereen straight. Adjust control B-2 
(R805) to make straight blue lines at 
the left side. If the lines cannot be 
straightened, move the clip between w 
and 4, on the back of the convergence 
board, to 4 and G. 

Now adjust the coil RG-1 (L802), to 
converge the vertical lines at the right 
side. Check coil RG-2 (L803) to be sure 
that the horizontal lines at the right 
are converged properly. Check coil B-1, 
to make the blue fall on the red—green 
lines. Retouch RG-1, if necessary. 

Adjust RG-3 (R806) to converge the 
vertical lines on the left. Adjust RG-4 
to converge red-green horizontal lines, 
at the left. If you’re unable to get full 
convergence on the left side with these 
adjustments, change the clips on the 
back of the convergence board: Move 
clip from 8 and G to 8 and V. Move clip 
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Fig. 1—Jitter with long 
flutter rate. Displacement 
to right persists for sev- 
eral consecutive fields. 


UDDEN shifts of a TV 

picture (or raster) are character- 

istic of horizontal jitter. The en- 

tire screen may be involved or only 
sections of horizontal lines. The second 
image may be equal in intensity but is 
usually weaker, resembling a _ ghost. 
Jitter is distinguished from ghosts by 
the back-and-forth jump or flutter. 

The rate of shift can be rapid or 
very slow. A slow jitter may look like 
Fig. 1. Here the picture is displaced to 
the right for several fields and returns 
to its normal starting point on the left 
for a few fields. The intensity of the 
double image is proportional to the 
length of time spent in each of the two 
fields. 

A rapid jitter may present only a 
confused jumble of lines. The _ hori- 
zontal shift can be seen only on close 
inspection. Such a picture closely re- 
sembles the multiple overlapping of 


sidewise 


Fig. 2—Relation between spurious syne 





A common fault that careful trouble- 


shooting 


By LAWRENCE SHAW 


images produced by too high a hori- 


zontal frequency. 


Causes of jitter 

Instability of the horizontal sweep is 
the underlying cause. Any part of the 
syne system from the transmitter to 
the horizontal output tube in the re- 
ceiver can be at fault. As an example 
let’s take one type of jitter which oc- 
curs frequently and see why it happens. 

Ghosts from reflections, either trans- 
mitted-wave or lead-in, produce visible 
symptoms in the form of a second pic- 
ture (or ghost). More important is the 
presence of a second sync pulse in the 
composite video signal (Fig. 2). The 
“ghost” pulse will try to trigger the 
horizontal oscillator just like the true 
pulse. Despite the afe system, the 
oscillator will often try to lock on to 
both pulses. If both pulses can make 
the horizontal oscillator waver between 


and displacement of sections of horizontal lines. 


will 


make short shrift of 


them, we get horizontal jitter 

When the horizontal 
triggered by the true pulse, ho 
sweep starts farther to the 
shown in Fig. 2. When the s;} 
second pulse takes control, the 
zontal lines start farther to the 
The type of displacement sh: 
Fig. 2 causes tearout of sect 
lines—not a complete tearout, but 
of the picture is displaced to the 
If the horizontal oscillator lock 
the false pulse for half the ti: 
would get an effect similar t 
Fig. 1. A number of fields wv 
at the extreme left in respons 
true syne pulse of the direct 
Then some fields—not 
same number, and usually less 
start farther to the right in 
to the spurious or false pulse. 

The vertical ghost pulse may 
strong enough to trip the vert 
cillator because the long time « 
of the integrator network tend to 
vent this condition. Therefore, v« 
instability may or may not 
horizontal jitter. 

The ghost can be seen on the 
screen. The presence of the fals« 
pulse may be observed on a scope 
nected at the video detector. As a 
check, switch the TV set to a cl 
which has no ghost or a much 
one. If a ghost pulse was the 
jitter will either disappear o1 
less evident. 

To cure horizontal jitter caused by 
ghosts, get rid of the ghost—try a1 
tenna orientation, a more 
antenna, matching the transmission 
line, ete. If the tuner picks up too much 
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NEON BULB AS VOLTAGE INDICATOR 


A new use for this versatile little 
light. Here’s a simple device that 
measures voltage without loading 
the circuit. Quite a range too— 

70 to 2,700 volts, ac or de. 


EXPERIMENTAL TUNNEL DIODE 
OSCILLATOR 


For the experimenter who wants 
to be there first! Work with the 
latest semiconductor device. 
Explicit details show you how to 
make an oscillator that works at 

5 kc, and at 1 and 10 mc. Use it as 
a code oscillator o ower 


lOw-f 
transmitter. Includes a brief but 
thorough introduction to tunnel 


diode principles. 


PORTABLE, EASY-TO-BUILD RADIO 
CONTROL TRANSMITTER 


So easy to make yet it packs 
enough power to work up to a half 
mile in open country—or over six 
blocks in the city. That 3A5 delivers 
more power than any transistor. 
Operate it under FCC Class-C 
rules—you don't need a license 
examination 


DECADE AMPLIFIER FOR YOUR METER 


Step up the sensitivity of your 
scope or meter. This amplifier 

will boost weak inputs 10 or 100 
times at the turn of a switch. Yet 
it's remarkably simple to build— 
and even easier to calibrate. It 
uses only three tubes 


NEW STEREO PICKUPS 


What kind of stereo pickup is best 
for you? This clinically unbiased 
analysis will help you decide. In 
the first of a not-to-be-missed 
series, audio expert Julian Hirsch 
weighs the merits of the new CBS 


Bs -S8 : * i es 
oe Professional 55, the Sonotone 8TA cr 

aes ree and the Connoisseur. You'll want _.: 
/ 34 a. f ‘ : 






to keep this for reference. 


Radio Electronics 


September Issue 
on sale August 25 


Reserve your Copy—or subscribe now 





TELEVISION 


Fig. 3—Block dia- 
gram of syne signal 
path. Any feedback 
ean inject false syne 
pulse which may pro- 
duce jitter. 


signa] directly, it can cause a ghost. 
This kind of ghost pulse may lead the 
true pulse and the image will be dis- 
placed to the left rather than the right. 

If the jitter from a ghost cannot be 
eliminated by getting rid of the ghost, 
careful adjustment of the horizontal 
oscillator’s frequency and hold controls 
will help. Also check the afe circuit and 
put it in the best possible operating 
condition. Check the syne circuit for 
proper clipping action with a scope. A 
slight change in the clipping level will 
often clip more of the false pulse than 
the true one and the jitter may be re- 
moved. These ideas should be applied 
only if conventional methods fail to rid 
the set of the ghost pulse. 


Internal false sync pulses 

Closely allied to jitter caused by an 
external ghost is jitter caused by false 
horizontal syne pulses produced in the 
TV set. Such false pulses are produced 
in two ways: 

> Injection of a false pulse back into 
the set at some earlier stage. 

> Production of 
regeneration. 

Other causes are pulses that are simi 
lar to false syne pulses 
tion that has not been clipped properly 
in the syne clippers or strippers. Peaks 
of video information near the black 
level can act as such false sync pulses 
if they occur near the horizontal syne 
pulse. This trouble can be detected by 
noting that the jitter occurs only when 
black portions of the picture are at the 
extreme left o1 (Move the 
picture check the 
edge.) 

Adjust the stripping action to 
remove the information more 
completely to cure this type of jitter. 
A scope will video information 
in the supposedly syne. 

Injection :nd regeneration can occur 
at any any number of 
stages wherever the sync signal is pres- 
ent in its normal passage from antenna 
to the horizontal circuits. Fig. 
3 is a block diagram showing these 
stages. A common cause of jitter is in- 
jection of the horizontal sweep into the 
antenna circuit, caused by dressing yoke 
leads too close to the transmission line 
or tuner. The remedy is obvious—move 
them away. The yoke—-antenna path 
shows how the horizontal sweep—al- 
though on frequency—will produce a 
delayed pulse if injected back into the 
set. A similar trouble can arise if the 
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yoke leads are too close to the first, and 
even the second, video if stages. 

The lead to the driven element of 
the picture tube carries a high-ampli- 
tude composite video signal. Naturally, 
it contains high-amplitude syne pulses. 
And if this lead runs too close to the 
yoke leads or to earlier stages of the 
set, a false syne pulse and horizontal 
jitter may be produced. 

Injecting sync pulses from a syne 
stage into an if stage can cause jitter. 
Fig. 4 is an interesting example. A syne 
screen bypass capacitor Cl and age 
filter capacitor C2 are connected to the 
same ground lug. The solder was not 
applied to the lug, so only the ends of 
the capacitor leads were really soldered 
together. The contact resistance Rx of 
the leads to ground was often high and 
resulted in the circuit shown in Fig. 
5. The syne fed directly through to the 
age line and the grid of an if tube. Once 
this ground was resoldered, the set 
worked perfectly. The sync no longer 
modulated the composite if signal. 

Regeneration in the video amplifier 
or in the if will produce a delayed pulse. 
The mixer can be considered an if am- 
plifier in this sense. And the mixer acts 
like an rf amplifier as far as the pre- 
vious rf tube is concerned. Regenera- 
tion anywhere along the line followed 





by the syne may produce a spu) 


pulse and jitter. 


Frequency shifts 
One kind of jitter results 
changes in the horizontal fre 
which are not caused by a false 
For example: 
> A resistor that changes value 
> A capacitor that changes value 
affects the horizontal frequency 
> A loose coil in a shielded ec 
some types of oscillator 
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Fig. 5—Partial schematic shows what 
bad solder joint did. 


> Partly shorted turns in a ringing 
coil (sometimes called a phasing coil) 
in a multivibrator plate circuit 

Troubleshooting external ghost s 
simple—we can see the ghost on the 
picture and infer the presence of the 
false syne pulse. We get rid of the 


Fig. 4—Poorly soldered joint on common ground 
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FROM HIGH-LEVEL SYNC, HORIZ SWEEP, VIDEO, ETC 


Fig. 6—Grounded-grid signal injection technique 
for localizing entry point of the spurious signal. 


spook and the jitter at the same time. 

Localizing frequency shifts is simpli- 
fied by observing the raster and com 
paring it with a picture. If the raste1 
jumps—jitters—particularly if the set 
is shaken or jarred, the trouble is some- 
where after the sync takeoff from the 
video stages. We may suspect a shift 
in horizontal frequency (unsynced) or 
feedback from a stage after the video 
into one ahead of it. 

With a picture present, the presence 
of a false syne pulse is readily seen 
on a scope connected at the video de 
tector. The picture may flutter, but 
the fluttering pulse is definitely estab 
lished at this point. Since the contrast 
control is in the video section, it varies 
the video gain and the amplitude of the 
syne, if taken off after the stage con 
trolled by the contrast control. Less 
syne amplitude means less feedback and 
this often furnishes a clue. If sync is 
removed prior to the stage which con 
tains the contrast control, this test fails. 

A trimmer capacitor can be installed 
from the sync line to ground temporar- 
ily. Some sets have such a trimmer as 
a syne lock range control. It works by 
bypassing some of the sync signal to 
ground or B-minis, reducing syne am- 
plitude. If such a reduction (by vary 
ing the trimmer) makes the jitter dis- 
appear, some stage following it must 
be feeding energy back into an earlie) 
stage. (Excessive sync input is anothe: 
possibility. If so, just adjust the trim 
mer and leave it in the circuit as a 
permanent cure.) 

Break the sync feed to the afe and 
syne the horizontal! oscillator manually 
with the hold (or frequency) control. 
If jitter persists, on either raster or 
picture, the trouble is in the horizontal 
system somewhere after the point of 
the break. Feedback from the horizontal 
sweep circuits into preceding portions 
of the set can be uncovered by this 
method. 

At this stage of troubleshooting, 
check the grid waveform of the hori- 
zontal amplifier. Syne the pix manually. 
No jitter of the wave should show if 
the trouble follows the horizontal am- 
plifier. If present, search for the cause 
at the input (to the horizontal ampli- 
fier) or ahead of it. 

This check will distinguish some cases 
of pseudo jitters caused by intermittent 
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components in the horizontal 
circuit. These are: 

> Loose slug in linearity coil or width 
control. 

>» Defective yoke section 

> Defects in the centering controls 
and circuits 

> Loose flyback windings. Often, these 
jitters are excited by microphonic ac- 
tion caused by the speaker. The test 
may fail if the waveform is fed back 
to the horizontal afe for comparison 
and the oscillator is not held in syne 
manually. 

If the trouble is likely to be found 
in the if or front end, we may go into 
these stages with an rf probe and scope. 
At some point we will find the injected 
or otherwise generated false pulse. By 
doing so, we localize the stage into 
which it is injected (or produced) and 
can give it a thorough going over. 

Alternatively, use a signal generator 
to inject a signal into each rf and if 
grid in turn. The generator is ampli- 
tude-modulated in this test—rf injection 
without modulation will not furnish a 
sync signal. The grid of the preceding 
stage is grounded with a jumper, or a 
large capacitor. 

For example, suppose we are check- 
ing the circuit shown in Fig. 6. If 
jitter is produced with the signal gen- 
erator’s output at point A, but not at 
B (grid of first if grounded), we can 
assume trouble in this if stage. It might 
take the form of the gimmick coupling 
shown (a horizontal yoke lead too close 
to the grid of the first if, etc.). 

Sometimes the feedback is along B- 
plus or ave lines. A quick test is to 
shunt each bypass capacitor to ground 
here. Use a 0.1-uf 600-volt capacitor. 

Sometimes jitter is caused by too long 
a time constant in the anti-hook filter 
in the horizontal afc control lead to 
the horizontal oscillator. If so, suspect 
a change in value of the resistors. Shunt 
each one with a potentiometer and vary 
it. If the jitter disappears, you have 
localized the trouble. Do not use 
low a value of resistance as a replace- 
ment unless a check is made to see that 
hook (pulling at top of picture) is not 
the result of this modification. 

After removing the jitter, retune the 
horizontal oscillator and any stability 
controls associated with it. Check all 
channels after completing the job. END 
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Choice as original equipment by 
manufacturers in the U.S. & abroad 


From all pe 4 oO € good words 
about Hitachi tube on all points, 
tubes that can’t be beat for per- 
formance and reliability. Most popu- 
lar types are available each made 
with strict quality-control to fully 
meet top American star Vet 
important cost savings guarantee 
you extra profits. And distribution’s 
on a localized prompt-delivery basis. 
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SUPERIOR'S 
_ % VACUUM TUBE VOLTMETER 


WITH NEW 6” FULL-VIEW METER 


Compare it to any peak-to-peak V.T.V.M. made by any other manufacturer at any price 








Model 77 completely wired and calibrated with accessories j Model 77 uses a selenium-rectified power supply 
(including probe, test leads and portable carrying case) in less heat and thus reducing possibility of d 
sells for only $42.50. value changes of delicate components 
rd Model 77 employs a sensitive six inch meter. Extra large J Model 77 meter is virtually burn-out proof. T! 
meter scale enables us to print all calibrations in targe 400 microampere meter is isolated from the mea 
easy-to-read type. cult by a balanced push-pull amplifier 
ad Model 77 uses new improved SICO printed circuitry al Model 77 wses selected 1% zero temperature cox 
Model 77 employs a !2AU7 as D.C. amplifier and two sistors as multipliers. This assures unchangi 
9006's as peak-to-peak voltage rectifiers to assure maxi- readings on all ranges 
JA mum stability. SPECIFICATIONS 
AS A OC VOLTMETER: The Model 77 is indispensab) e OC VOLTS—0 to 3/15/75/150/800/750 
Hi-Fi Amplifier servicing and a must for Biack White erohms inpt resistance. @ AC VOLTS (RMS) 
md color TV Receiver ervicing where circuit rad 7 100 500 volts. e@ AC VOLTS (Peab 
cannot be tolerated 0/2 i ‘ 2,000 volts. @e ELECTRONIC OHMMETER 
ons , rt 000 ohu 10,000 obi 100,000 « 
AS AN AC VOLTMETER: Measures value ‘ 00 megohins/ 1.000 1 ms @ DECIBELS 


wave, and peak-to-peak value if complex wave. Ped al ree ee a , sa db « 30 db 
black I ~~ is ‘6 mw) | a 5 
- 


voltages that determine § the t ) inte a 500 
are « vd n it 


Medel 77— VACUUM TUBE VOLTMETER veivers asil 
. Total Price $42.50—Terms: $12.50 after AS AN ELECTRONIC OHMMETER: Hiecau ' Ce ee eT est 8/ts) 
i 


10 day trial, then $6.00 monthly for 5 — Pyne yy ; 150/975/750 volts “at il megohme 50 
months if satisfactory. Otherwise return, are easily found. isolated and repaired ee 
no explanation necessary! Model 77 comes complete with operating instructions, probe and test leads. Use it on the bench— NET 
use it on calls. A streamlined carrying case, included at no extra charge, accommodates the tester, 
instruction book, probe and leads. Operates on 110-120 volt 60 cycle. Only 


m0 20,000 "vn: ALLMETER 


THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS 
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES: 


N 7 ; large 
al . = FULL-VIEW MavER re des —— © A built-in Isolation Transformer automatically 
oasy- o-read calibrations. No squinting or guess Model 80 from the power line when capacity service 
ing when you use Model 80 * Selected, 1% zero temperature coefficient metatiz 
MIRRORED SCALE permits fine accurate mea are used as multipliers te assure unchanging accurat 
cur bes on all ranges, 
urements where fractional readings are impor SPECIFICATIONS: 
tant 7 D.C. VOLTAGE RANGES: ensitivity 


(Atas 
cont P Ohms per Volt) 0 to 15/75/1500 300 750 1500 
Pd CAPACITY RANGES permit you to accurately 6 A.C. VOLTAGE RANGES: 


measure aii condensers from .00025 MFD to 30 (At a sensitivity of 5,000 Ohms per Volt) 
MFD in addition to the standard volt, current 9 Sieietatens neue Volts. 
cosistence and decibel ranges 0 to 2,000/200,000 Ohms. 0-20 Megohms 
2 w HANDSOME SADDLE-STITCHED CARRYING 2 CAPACITY RANGES: 
Model 80 — ALLMETER... Total Price CASE included with Mode! 80 Allmeter at no 20025 Md. te. Mid. 05 Mid. to 30 Mid 
$42.50—Terms: $12.50 after 10 day trial, extra charge enables you to use this fine instru 0-75 Microamperes, 0 to 7.5/75/750 Milliamperes 
ment on outside calls as well as on the bench 


r ‘ Amperes. 
then $6.00 monthly for 5 months if satis- in your hee 3 DECIBEL RANGES: — 6 db to + 18 db 
factory. Otherwise return, no explanation +h ou+ SO § 








f NOTE: The jine cord is used only for capacity + 34 db to + 58 db 

necessary measurements. Resistance ranges operate on Mode! 80 Alimeter comes complete with NET 
operating instructions, test leads and port- 

self-contained batteries. able carrying case. Only 


= me CENOMETER 


7 Signal Generators in One! 


 R.F. Signal Generator for A.M. ‘ Bar Generator 

 R.F. Signal Generator for F.M. i“ Cross Hatch Generator 

“ Audio Frequency Generator Color Dot Pattern Generator 
Marker Generator 

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


* . * . 

A.M. Radio * F.M. Radio * Amplifiers * Black and White TV * Color TV 
R. F. SIGNAL re VARIABLE AUDIO FRE- BAR GENERATOR: The Mode! [TY 
The Model TV-50A enometer QUENCY GENERATOR: In ad- 50A projects an actual Bar Patte on 
¥ sales . H + for $ ; 
ps pad "2 —e Genometer. Total —_— ate gy a eg ad dition to a fixed 400 cycle any TV Receiver 

-50—Terms: $11.50 after 10 day trial, then erates Radio Frequencies from sine-wave audio, the Model consist of 4 to 16 horizontal 
oa pots! for 6 months if — bony a © yay ager TV-SOA Genometer provides a 7 to 20 vertical bars 

erwise return, no explanation necessary! Megacycles to 180 Megacycles variable 300 cycle to 20,000 THE mopet rv a 
on powerful harmonics. cycle peak wave audio signal Se See lade ai é 
CROSS HATCH GENERATOR: The DOT PATTERN GENERATOR (FOR COLOR TV) MARKER GENERATOR: The Model Ty- erating instructions 
Model TV-50A Genometer will project a Although you will be able to use most of your 50A includes all the most frequently 
cross-hatch pattern on any TV picture a standard sono for servicing Color needed marker points. The following 
tube. Th + il ; f Ml TV, the one addition which is a ‘'must" is a Dot markers are provided: 189 Kc., 262.5 Kc., 
me > Perern Wn cone eT Ren Pattern Generator. The Dot Pattern projected on 456 Ke., 600 Kce., 1000 Ke., 1400 Ke., 1600 














Screen. Pattern will 


b f 





a Peg cee and vertical lines any color TV Receiver tube by the Model TV- Ke., 2000 Ke., 2500 Ke., 3579 Ke.. 4.5 Mc., 
interlace © provide a stable cross- 50A will enable you to adjust for proper color 5 Mc. 10.7 Mc. (3579 Ke. is the color 
hatch effect convergence burst frequency). 


EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 
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SUPERIOR’'S NEW MODEL TW-11 


oso DUBE TESTER 
PROFESSIONAL 


* Tests all tubes, including 4, 5, 6, 7, Octal, lock-in, NOISE TEST: Phono-jack on front pane! for plugging in 
Hearing Aid, Thyratron, Mi es, $ tures, No- either phones or external amplifier will detect micro+ 
vals, Subminars, Proximity fuse types, etc. phonic tubes or noise due to faulty elements and loose 


*% Uses the new self-cleaning Lever Action Switches for internal connections 
oll 





individual element testing. are 

numbered according to pin-number in the RMA base 

numbering system, the user can instantly identify which EXTRAORDINARY FEATURE 

element is under test. Tubes having tapped filaments and ; 
SEPARATE SCALE FOR LOW-CURRENT TUBES: Previ- 

tubes with fil g in more than one pin 

are truly tested with the Model TW-11 as any of the pins are me hgpteengenimy-agnd reper prads ay Pye ny ~ 

may be placed in the neutral position when 7 ; r % sted =? allay Bic: . 

% The Model TW-11 does not use any combination type pres on sted aes eae — peggy oe page bet 

Model TW-11—Tube Tester sockets. Instead individual sockets are used for each cme il itt ona . Wray f ' seca ago . sé — “ 

a $47.50 type of tube. Thus it is impossible to damage o tube by ee aan eee ae Toe — 

Terms: $11.50 after 10 day trial, inserting it in the wrong socket. ’ 

then $6.00 monthly for 6 months % Free-moving built-in roll chart provides The Model TW-11 operates on 105-130 \ _ ‘47 











if satisfactory. Otherwise return, complete data for all tubes. All tube listings A.C. Comes housed in a handsome portab! ddle 
no explanation necessary. printed in large easy-to-read type. stitched Texon Case. Only 


SUPERIOR’S NEW MODEL 82A T T 
SPECIFICATIONS Prod N was de- 
TEST ANY TUBE Ps Tests over 600 tube types la g careful 
——, hag Tests OZ4 and other gas-filled tubes engineering staff 
Employs new 4” meter with sealed air- o! testing tubes 
10 SECONDS FLAT H damping chamber resulting in accurate I k mislead you! 
— vibrationless readings W A _—— 
esting all ich sell for 
Q) Turn the filament selector switch Uae OF 8 sockets Demat sating ¢ f, we offer 

















cat : popular tube types and prevents p 
to position specified. sible obsolescence t , e before you 
Insert tube into a numbered Dual Scale meter permits testing 
socket os designated on our low current tubes mply insert 
— : chart (over 600 types included). 7 and 9 pin straighteners mounted on r ; desig- 
6 nt switch and 
Model 82A—Tube Tester Press down the quality button— panel - Ar geese! 
Total Pri $36.50 All sections of multi-element tut r witch — 
oa poy F F ‘10 d 1, tested simultaneously HA A slity on meter 
erms: after lay tria 7 f reek Ultra-sensitive leakage test circuit wil Inter-¢ ‘ ny indi- 
then $6. 00 monthl for 5 months THAT s ALL! Read emission indicate leakage up to 5 megohms € 
if satisfactory. Otherwise return, 


no explanation necessary. quality direct on bad-good 
Model 82A comes housed in handso sortable Saddle $ 50 
meter scale. Stitched Texon case. Only 36 








SUPERIOR'S 
NEW 
MODEL 83 ® e & 


TESTS AND REJUVENATES ALL PICTURE TUBES 
ALL BLACK AND WHITE TUBES ALL COLOR TUBES 


From 50 degree to 110 degree types Test ALL picture tubes 
—from 8” to 30” types. out of the carton—in the set 





@ Model 83 is not simply o rehashed black and white @ Model 83 will detect tubes wh 3re apparently good 
C.R.T. Tester with o color adapter added. Model 83 em- but require rejuvenation. Such t will provide a pic- 
ploys a new improved circuit designed specifically to test ture seemingly good but lacking proper definition, 
the older type black and white tubes, the newer type contrast and focus. To test for h malfunction, you 
black and white: tubes ond all color picture tubes simply press the rej. switch of Model 83. If the tube is 
Model 83—C.R.T. Tube Tester @ Model 83 provides separate filament operating volt- weakening, the meter reading will indicate the condition 
Total Price $38.50 eges for the older 6.3 types and the newer 8.4 types @ Rejuvenation of picture tubes is not simply a matter 
r @ Model 83 employs a 4” air-damped meter with qual- of applying a high voltage to the filament. Such voltages 
Terms: $8.50 after 10 day trial, ity and calibrated scales. improperly applied can strip the cathode of the oxide 
then $6.00 monthly for 5 months @ Model 83 properly tests the red, green and blue sec- coating essential for proper emission. The Model 83 ap- 
if satisfactory. Otherwise return, tions of color tubes individually—for each section of a plies a selective low voltage uniformly to assure in- 
no explanation necessary. color tube contains its creased life with no danger of thede damage 

own filament, plate, grid 


and cathode. . $ 50 
Model 83 comes housed in handsome portable Saddle Stitched Texon case 








complete with sockets for all black and white tubes and all color tual 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


manta on thie ar the § MOSS ELECTRONIC, INC. 
facing page for 10 | Dept. D-789, 3849 Tenth Ave., New York 34, N.Y. 


days before you buy. Please send me the units checked on approval. If completely satisfied I will pay on 
If completely satisfied I the terms specified with no interest or finance charges added. Otherwise, I will return 
then send down pay- after a 10 day trial positively cancelling all further obligations. 


‘ment ond poy on 0 Mod Total Price $42.50 © Mode! Tw-11 Total Price $47.50 
ence as indicated on $12. 0 Tc ithin “10 da ee Balance $6.00 pa LF SO within 10 days. Balance $6.00 
coupon. No nter ante a 5S months. cee for 6 mon 
H r O Mod Total Price $42.50 o meas |! 82A al Price $36.50 
$12. “So Within 10 oye. Balance $6.00 $6.50 within 10 dave. Balance $6.00 
not com- —— for KS months. oe for 5 m 
pletely satisfied re- Tv-s Total Price $47.50 o 83 ice $38.50 
turn unit to us, no sir ‘So witnie ie cave. Baiance $6.00 $0. 74 within 10 dae. Mes TR $6.00 A D é 
1 . onthiy for 6 mont onthly for 5S mon 
explanation neces- Export Division: “Reshe Natevnattonal a 13 East 40th St., New York 16, N.Y 


sory. ere reeeere s+ th dt ee eT eee LL LLL: 
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LMOST all color TV_ troubles 
originate in the receiver. But 
something does go wrong at 
the transmitter every now and 

then. This can complicate spotting the 
fault, unless the technician 
the defect for what it is. Let me say 
right now that this is not a criticism 
of transmitter engineers. Most of them 
are highly skilled, conscientious men. 
But equipment does fail, as any operat- 
ing engineer will testify. 

I will describe and identify 
troubles, by symptoms, so the 
technician can recognize them and dis- 
tinguish receiver faults from trans- 
mitter troubles. In addition, this may 
give TV technicians idea of the 
tremendous amount of work it takes to 
deliver the almost perfect pictures we 
see every day. (It may help cut down 
on some of the nuisance calls to the 
control room, too!) 

TV stations are checked continuously. 
The FCC demands regular records on 
the performance of every piece of 
equipment which could possibly affect 
signal quality. Most tests are made 
weekly, and a very thorough complete 
check of the entire installation (called 
the “Proof of Performance” tests) is 
made once a year. Hourly logs of all 
meter readings must be kept by the 
operators and be available for inspec- 
tion by FCC field engineers at any time. 


recognizes 


these 
service 


some 


“DROOP" HERE ATTENUAT 
VIDEO CARRIER 


BURST 


Causing your 
COLOR TV 
TROUBLES > 


By JACK DARR 


The competent chief engineer of a 
TV transmitter keeps this high stand- 
ard of performance through constant 
maintenance work on his equipment 
and by making many tests, which will 
be described later. However, error will 
rear its ugly head occasionally, for mis- 
calibrating even a minor piece of equip- 
ment can cause large errors, which may 
go unnoticed. For this reason, the chief 
engineer is always grateful for genuine 
trouble calls. 


Color transmitter tests 

Color TV demands the most exacting 
adherence to performance standards. 
Unless the TV transmitter and every 
piece of its associated equipment are 
absolutely perfect, color reproduction 
will be distorted. Even a very slight 
droop in the overall curve, 
especially around 6 mc, can attenuate 
the color burst and ruin reception. As 
one engineer said, “Quite frankly, it is 
possible to get by with murder in black- 
and-white and still come up with pretty 
fair results. But a transmitter correctly 
adjusted for color must come up with a 
beautiful black-and-white picture!” 

Here are a few of the tests 
measurements made on color TV trans- 
mitters in addition to the standard 
frequency, power output, syne and 
modulation-percentage tests made on 
monochrome. They are: amplitude vs 


response 


and 


HROMA SIGNA 


1—Vestigial-sideband carrier produced by modern TV transmitter. 


frequency response, differential gain or 
gamma, differential phase, and envelope 


OLOR 
BURST 


\MPOSITE 
LOR SIG 


Fig. 2—Transmitter signals: a—stand- 
ard monochrome video; b—color infor- 
mation corresponding to the modulation 
in a; e—completely modulated color TV 
signal with color bursts and amplitude 
variation. 
delay. Each of these, if not exa 
rect, can produce trouble. 


Amplitude vs frequency response 

The amplitude response of the 
mitter must be absolutely 
(flat) to all signals in the video 
up to and very definitely including 
color subcarrier—beyond 6 me, i 
In other words, there must be n 
quency-sensitive elements in the t1 
mitter that could attenuate ar 
quency as the signals pass throug 

This is tested by using a 
generator and 
analyzer. The scope produce 
sweep display that shows the 
response of the visual transmitte 
range of the input sweep carrie 
signal from well below the video t 
above the audio carrier. 


oscilloscope 
at t) 


aml 


RADIO-ELECTRONICS 





Fig. 3-a—Waveform from a staircase 

generator used to check transfer charac- 

teristics; b—same waveform with 3.58- 
me burst signal. 


The modern TV _ transmitter pro- 
duces a vestigial-sideband type of car- 
rier (Fig. 1). All video information is 
in the upper sideband. If the amplitude 
of this sideband is not uniform, the 
higher-order modulation product can 
be attenuated severely, resulting in a 
loss of the higher frequencies 
contain the chroma information 
subcarrier burst. 

Since the color subcarrier’s ampli- 
tude determines the saturation of the 
color being transmitted, any amplitude 
nonlinearity causes trouble. For exam- 
ple, if the transmitter droops at the 
high end, colors whose carriers are in 
that vicinity will be paler and washed 
out compared to colors which lie in the 
lower-frequency regions. While 
information is carried on both 
tude and phase relationships, 
in either one causes 
rendition. 

Droop at the upper end (dashed line 
in Fig. 1) also attenuates the burst 
The sharp spike at the right of the 
video carrier curve is the sound ca! 
rier and is furnished by a 
transmitter, so it does not affect the 
video transmitter. It is shown merely 
as a reference point. For best results, 
the video transmitter should be flat to 
a point well beyond the sound trans- 
mitter’s frequency. 


which 
and the 


color 
ampli- 
trouble 


improper colo. 


separate 


Differential gain—gamma 

One 
for perfect color transmission is that 
neither the amplitude nor phase of the 
chrominance signal be changed by the 
luminance signal. Also, the luminance 


absolutely necessary condition 


(brightness) signal must not be 
changed in any way as it passes through 
the transmitter. This is known as the 
differential gain (or gamma) of the 
system and simply means the response 
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(gain) of the transmitter to signals 
of differing levels passing through it. 
For example, if the transmitter had a 
gain of 50% for signals at a 50% am- 
plitude level, and a gain of 70% for a 
signal of 90% of amplitude, the differ- 
ential-gain factor would be very bad! 
Poor differential-gain factors cause 
compression and stretch in monochrome 
transmitters. It affects color transmis- 
sions even more, because of the tremen- 
dous number of signals the equipment 
must carry simultaneously (Fig. 2). 
A standard monochrome video signal 
with syne pulses is shown in Fig. 2-a. 
Color information corresponding to the 
modulation in Fig. 2-a is 
Fig. 2-b. Fig. 2-c is the corresponding 
waveform of a completely modulated 
color signal, with color bursts and the 
variation in amplitude drawn out. The 
central line of the modulated signal 
shows the average values of the Y, or 
brightness signal. This value is used by 
monochrome receivers to make a pic- 
ture. As you can see, the average value 
of the rf modulation from the 
signal at any given instance is approxi 
mately zero, compared to the amplitude 
of the brightness signal 
color signals do not affect monochrome 


shown in 


colo. 


Therefore, 


sets. 

Poor differertial gain also causes 
saturation errors in color transmission. 
If the amplitude of a color signal is 
distorted in passing through the trans 
mitter, its relationship to its hue and 
brightness signal is changed and the 
transfer characteristics are 
It shows up on the 
pasty faces with no color or shadi 
bad flesh tones, etc. Even in black 
white transmissions, it can cause 
out of highlight areas such as faces. 


incorrect 
receiver screen a 
and 


wasn 


A very interesting method of check 
ing this is used by engineers. A 
case signal representing equall 
ing levels of modulation is 
through the transmitter (Fig. 3-a). 
Superimposed on each step is a 3.58-me 
subearrier frequency (Fig. 
step represents a_ 10‘ 
modulation for the transmitter. On the 
bottom step, the transmitter is 10 
modulated, on the middle step 50°, and 
on the top step 90“. Thus, the system’s 
response is measured at every practical 
level of modulation. Each step is care 
fully set for equal amplitude. 


stall 
y vary 


passed 


-b). Each 


increase 


The resultant signal is picked off the 
rf transmission line to the antenna. It 
is demodulated (by a very linear de- 
tector!) and fed to an _ oscilloscope 
through a high-pass filter (Fig. 4). The 
filter takes out the low-frequency stair- 
case component of the signal and leaves 
only the modulation (the 3.58-me sub- 
carrier frequency). The result should 
be a perfect rectangle on the scope 
screen (Fig. 5). Any nonlinearity of 
the modulation appears as a change in 
the long sides of the rectangle. A de- 
crease in amplitude makes the figure 
trapezoidal and indicates compression 
somewhere in the system. Needless to 
say, all elements used in this test must 
be perfectly linear if the results are 
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to be of any value 
Differential phase 
This meas- 
ured with the sa pment as the 
preceding dition of a 
phase shifter. W« e the signal 
from the trar (through 
the high-pas reference 
3.58-m« signa ] } out of 
phase com renerato1 
which produce i tion. This 
produce 
needed 
the phase 
1 of the 
nore than 


type of dist T 


one, Wit! 


mportant. 

e affects 

rst, and 

become 

caused 

per in- 

ductances t _ excess or 

insufficient 
wiring 

perating 
things! 


\ y 


stray 
tube 


other 


itput 
The 


ibrated 














Hookup checking differen- 


tial gain at the TY transmitter. 


TRANSIENTS-ON" RISERS” 
BETWEEN STEPS-DISREGARD 


(Ee 


with hookup 


shown in Fig. 1. 


—Scope display 
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Transistor aeele 10 Serv Regn ale nance signals and causes color fring 
and ringing. 
CAN be Hig hly Profitable The symptom is known among eng 
: . neers as funny-paper effect becaus« 
the misregistered colors. The pictu 
looks like a funny-paper whose colo) 
have not been printed exactly whe 


The ONLY Complete Transistor Radio Service Lab eee 


Everything you need for less than *50 sideband attenuation of the transmitter, 


the lower sideband characteristics 
the receiver, and excessive high-fr« 
quency rolloff in the region of the sour 
Check Transistors, Diodes, Rectifiers gir : carrier in both receiver and 
; , mitter. It can make trouble ever 


SENCORE TRC4 TRANSISTOR CHECKER : ; monochrome transmissions. 


Accurately checks all transistors in hearing aids ee / . : 

radios and power transistors in auto allen Tests wd a4 Corrections at the transmitter 

for opens, shorts, leakage, current gain. Measures At the TV transmitter, a correct 

forward-reverse current ratio on all crystal diodes. . is applied to the color signal to prev: 

Measures forward and reverse currents on selenium -, hi overmodulation. (It has been discu 

rectifiers. With set-up chart for accurate checking * in every color TV textbook ever writte1 

of each transistor. Size, 5x414x2!14". With 4 é t re’ll not go into detail here Rr fi 

batteries. DEALER NET......+++ceseee 19 Pepin tings agentes ger ee 
it makes the resultant of th 


curves, transmitter and receiver, 
Replace Batteries During Repair out to an ideal responce curve al 

SENCORE PS103 BATTERY ELIMINATOR = — See oe 
All-new “Transi-Pak,” twin to TRC4 Checker is One problem at the transmitt 
above. Provides variable DC voltage to 24 volts; chroma clipping. It occurs when 
1.5-volt biasing tap ( a‘*must”’ for servicing Philco level chr oh iniaeeh inte thn t 
and Sylvania radios). Metered current output, to j he — . eo yee “4 naa 
100 ma. Handles 200-ma peaks. Two 200-mfd | EE Oe Ss RS GR. The re 
electrolytics provide proper filtering and low out- a loss of color in the clipped 
put impedance. No hum or feedback problems, usually a highlight such as 
Ideal for alignment using station signal; adjust IF forehead—it turns white wi 
slugs for max. current, also ideal for charging j eS . should be flesh-colored. It is sin 
nickel-cadmium batteries. Size, SKMAX2/A - 4 9s FGn . , the white compression mention: 
DEALER NET..+.+s+sevseeeeeeereererees the section on differential gain. It 

also happen if the receiver’s vi 


ty 


Find Defective Stage in a Minute plifier is not quite up to snuff. A 
et his or gassy tube can cause a very 


SENCORE HG104 HARMONIC GENERATOR “Ss ; symptom, even in monochrome pi 
—— \ Se Therefore, check everything in th« 

signal-tracing of transistor radio circuits. No need ‘i section first! 

to unsolder all transistors. Provides RF, IF and bi 

audio signals simultaneously, drastically cutting 

service time. Traces from speaker to antenna. Clear There is one infallible method 


New signal generator designed primarily for fast 
Troubles in receivers 


1000 cycle note signal is heard in speaker from all — thether » tr : 

good stages. Signal weakens or stops at defective Turn page for other ing on whether the troubl ‘ 
stage. Equally as effective for testing TV, hi-fi andl, secmaver Of She Senmmtter—tun 
other audio circuits also. Size, 314x414x134", another station. If the same def 
With batteries. DEALER NET. somal 9% shows up, the fault is almost cert 

‘ in the receiver. 


ALL PARTS Sync—video difficulties 


SENCORE S al N G O ° E One : ever-present possibility 
® transmitter trouble is in mainta 


MADE IN AMERICA ADDISON 2, ILLINOIS correct syne—video ratio (Fig. 6). 7 
= mse ei | ratio is displayed on a monitor scop: 
every transmitter control console. If t 
station has a remote studio connect 
to the transmitter through a microwave 
link, the syne—video ratio is monitores 
at the studio and again at the trans 
ENGINEERING 4). DEGREE IN mitter. Despite these precautions, e1 
SCIENCE 27 or 36 MOS. INTERESTED IN can still creep in. The major source 
in the miscalibration of the monitor 


MATH . 
atl : Hi-Fi ? scopes on the console or in misreading 
~ . 


t 


arte. S by operating personnel. The correct 
7 P . ; ie THY ; > 25% SV . 
Niaaaaler-adh > ii Bf Learn about ratio is 75% video, 25% sync 

roughly checked 


Accelerated year-round program prepares for early em- | It can be 
ployment in flelds of Science and Engineering. Regular . iciz 77 ‘ c . 
a a = . > 3 ee my 4 ted i 36 months, the G/L Book Club technician, Ww ith a known good I » ce 
quarterly—September, January, Ponty June Just take a scope reading at th 
education. Graduates employed from coast to coast. Gov- (See advertisement on page 118) put of the video detector or video am 
ernment approved for veteran training. Students fro y . ' 
states, 40 countries, 20 buildings ; dorms, gym. Campus plifier. The syne percentage (roughly!) 
Save time and money. arn ard while studying. Write $ E Tg : 
for catalog and complete information. : Gernsback Library, Inc. should be about that stated. There S 
1780 E. Washington Boulevard, Fort Wayne 2, Indiana , raAV c is anything 
: only one way to make this anything 
See weet tam Wt, Now Verk 11, W. ¥ like a valid test use at least thi t 
‘ »st—use ¢ a« ec ta- 


INDIANA TECHNI AL COLLEGE ' tions and compare their syne—vi 
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Fig. 6—Waveform used to check for 
proper syne—video ratio. 


ratios. For best results, make the rf 
input level approximately equal on each 
station. This can be done by padding 
the strong stations down to the level 
of the weakest. Take a reading on the 
suspected station, then quickly tune to 
the others. If there is trouble in one 
station, the difference will be obvious. 

If the set is used on a community 
antenna system or in an area that has 
several stations of approximately equal 
signal strength, the condition is easy 
to detect. The bad station’s pictures 
will be very black (excessive contrast) 
and show a tendency to roll or fall out 
horizontally at the slightest disturb- 
ance. All other stations will display 
normal contrast and be much more 
stable. Adjust input signals to the same 
level and check the sync—video ratio on 
all stations with a scope. 

Poor sync—video ratio almost always 
causes color troubles, even if it does not 
do much harm to black-and-white re- 
ception. This is due to attenuation of 
the color burst by severe compression 
of the back porch of the horizontal syne 
pulse where the color burst lives. 

Color misregistration, as discussed 
above, is not too common, but several 
well-authenticated cases have been 
found. In one, all the reds in the picture 
were shifted slightly to the left. 

[At this point, someone is sure to rise 
up in the back row and say, “But that 
would be a red lead! If there were 
differences in the delay time in some 
piece of equipment, wouldn’t that cause 
a lag (shift to the right)? This would 
mean that the red signals were getting 
here before they leave the trans- 
mitter!’’] 

This is quite true, and the actual 
cause was never identified, although the 
piece of equipment causing it was—a 
terminating amplifier at the end of a 
73-mile coaxial cable between two cities. 
The cable had been swept out several 
times, and pronounced “unfit for color; 
not over a 3-mc bandpass!” Since the 
amplifier has been replaced, the same 
cable has been carrying beautiful color 
for several years! Locating this defect 
required NBC specialists and the co- 
operation of nearly everyone in the 
whole state! 

Transmitter engineers are human 
too. An operating engineer once con- 
nected a video cable to a multiple net- 
work outlet to get a signal to a work- 
shop about 50 feet away. The network 


AUGUST, 1960 


FIND TUBE TROUBLES OTHERS MISS! 


New 
Dynamic 
Approach 


LBs 
SENCORE “ MIGHTY MITE " 


Answers the needs of the fast a iia minded ser\ icer 

who hates time consuming call backs. A “mite” to carry bu 

whale of a performer that spots bad tubes missed by large mut 

conductance testers. 

New unique “stethoscope” approach tests for grid en 

leakage as high as 100 megohms, yet checks cathode currer 

operating levels. Special short test checks for shorts betw 

elements. The MIGHTY MITE will test every radio and 

that you encounter (over 1300!) plus picture tubes, foreign 

and auto radio tubes (without damage). As easy to set u 

“speedy tester’ from easy to follow tube booklet. New tube 

free of charge. 

AND check these added Sencore servicing features: « Meter glov t overyéay in every 
in dark for easy reading behind TV set * Stainless steel mirro Jesigned 
cover for TV adjustments « Rugged, all steel carrying case a 4 ‘transfer n 
easy grip handle e Smallest complete tester made , ~ra Bad ith we 


Model TC109 DEALER NET 595° x 8” x 2%", 
Ask your distributor for the “MIGHTY MITE" with the mirror in the cover 
ALL PARTS 


TUBE CHECKER 


ADDISON 2, ILLINOIS 


For best res 
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Radio-Electronics 154 West 14th Street + New York 11, WN. Y. 
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CuxXtemeyv. SAVE TIME...SUBSTITUTE 
THE SENCORE WAY 








Substitute for Capacitors, Resistors 
SENCORE H-36—THE ‘HANDY 36" 


36 most-often-needed resistors and capacitors, for fast, 
easy, direct substitution in all circuits. @ Eliminates 
searching for replacement components for test pur- 
poses. @ Avoids unnecessary unsoldering and soldér- 
ing—no more solder mess. @ Pays for itself the first 
month in time saved. @ Flick of a switch instantly 
selects any one of . . 

24 RESISTORS from 10 ohms to 5.6 megohms 

10 CAPACITORS from 100 mmfd to .5 mfd 

2 ELECTROLYTICS, 10 mfd and 40 mfd 75 
DEALER NET 12 


Substitute for Electrolytic Capacitors 


SENCORE ES102 ELECTRO-SUB 

Usable frem 2 to 450 volts, D.C. 

Contains 10 eiectrolytics from 4 to 350 mfd. Select 
the correct value with the flick of a switch. Features 
automatic discharge, surge protector circuit. Prevents 
accidental “healing” of capacitor being bridged. Com- 
pletely safe—no are or spark when connecting 95 
or disconnecting. DEALER NET 15 


Substitute for Fuse Resistors During Repair 


SENCORE FS3 ‘'FUSE-SAFE"’ 
CIRCUIT TESTER 


Instantly tells you whether or not it is safe to replace 
fuse resistors, fuses, or circuit breakers. Separate red 
and green scale for each commercially available fuse 
resistor used in radio and TV. Eliminates guesswork 
and wasted time. Also handy for wattage checks 

up to 1100 watts. DEALER NET 


Substitute for Bias Batteries During Repair 
SENCORE BE3 ‘‘ALIGN-O-PAK"’ 


Completely isolated DC supply, with less than 0.1% 
ripple. Eliminates messy batteries in TV service work. 
Handy for alignment, AGC trouble-shooting, or 
checking gated sync circuits. Just dial the voltage you 
need, 0-18 volts, positive or negative. Covers all 
voltages recommended by TV set manufacturers. Size, 
344x414x1 5%". For ; 
DEALER NET 


UNIVERSAL TV JUMPER CORD _ Turn page for other 


Fits any set from back to chassis. 
Box has male and female plugs for 
additional power source, sol- 95 ® 

dering, etc. DEALER NET 1 Time Savers 


omen, 


r f 
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SENCORE 


‘i 


RADIO-ELECTRONICS pays $3.00 for good 


cartoon ideas and $15 and up for finished work. 
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TELEVISION 


was not in use at the time and tl 
looked like a good source of test signa 
Unfortunately, he forgot to remove the 
piece of cable. When a color progra 
came down the network, the result w: 
horrible! Very low burst, no color ar 
extremely bad ringing! The open end 
of the cable was producing reflection 
and fouling the whole network fro 
that point on! (Since the guilty engi 
neer happened to be on a coffee breal 
at the time, the operating crew 
terrible time finding out what had gon: 
wrong!) 


Color and video tape 

More and more color progran 
being recorded on video tape. Whil 
tape’s average response is ex¢ 
here again trouble can rear it 
head! Several bad effects such a 
phase-shift and hue-shift bandins 
color saturation banding can creep 
Since these defects originate in the 
recorders, they are easily recogni 
each produces the characteristic 
tern of horizontal bars, changing « 
17-19 lines. Video tape is scanne: 
a very special way—by revolving 
mounted on a drum which a 
travel across the tape which also 
like conventional tapes. On« 
head on these machines will 
the characteristic pattern. It 
ways be identified by the h 
bar structure. 


Receiver checking 

Needless to say, if the tech 
pects a given transmitter of 
troubles, he must observe cert 
cautions before making any c« 
Be sure the receiver which sh« 
trouble is in perfect workin; 
Jetter still, check to be sure that 
tical symptoms are seen or! 
number of receivers. In color 
be very sure that the color rec: 
absolutely OK before making 
plaints. Again more than one set 
be checked. Color temperatu 
ments on the picture tube, bot 
and dynamic convergence, ag 
and most especially, the setti: 
noise canceller control shou! 
fully checked. 


A lot of possibilities 

Signals traveling on a netw 
pass through maybe 1,000 to 2,0 
of coaxial cable or microwave 
While doing this, they also pa 
100 to 250 repeater amplifier 
about 40 tubes in each amplifi 
are something like 4,000 to 10,00( 
Each one must pass the colo 
perfectly! As one engineer said, ‘ 
are about 10,000 reasons why tl 
can’t possibly work at all, but 

I would like to express my 
thanks to Mr. John Barth, chief 
neer of KVOO-TV (channel 2, T 
Okla.), for his very generous 
preparing this article. KVOO-TV 
of the nation’s leading color TV stat 
and has received several comn 
tions on the excellence of its 
tenance! ND 
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WATCH THOSE 
PEAKING COILS! 


By LAWRENCE SHAW 


HILE most TV service technicians 

know that improperly positioned 
peaking coils can cause oscillation in 
video amplifiers, few seem to realize 
that loss of fine detail can result from 
improper positioning. 

In one particular case, two coils (L1 
and L2 in the schematic) were placed 
parallel to each other. Even though the 
two were in the same video amplifier 
plate circuit, mutual inductance low- 
ered the effective inductance of both 
coils and caused trouble. The primary 
function of a peaking coil in a video cir- 
cuit is to form a highly damped reso- 


VIDEO 


TPUT Coal, TO Pix TUBE 
ou oo 4b a 
) AB “M"- MUTUAL INDUCTANCE 


(EITHER + OR —) 


EQUIVACENT 
PARALLEL 
R 


nant circuit that builds up the response 
at about 3.5 to 4.0 me. This boosts the 
amplitude of the higher video frequen- 
cies so these detail-carrying frequencies 
will satisfactorily reproduce the fine de- 
tail of the picture. Loss of inductance 
will cancel this desirable design and 
cause poor detail. 

Loss of inductance increases the 
boost frequency. If the increase places 
the new bandpass above the video 
range, the effectiveness of the coils is 
nullified. Similarly, if the inductance 
is increased—by reversing the leads to 
one coil or physically turning a coil 
(of the pair) 180°—the resonant fre- 
quency is lowered and picture detail 
decreases. How much loss occurs de- 
pends on the mutual coupling and other 
factors. 

The safe thing to do is to put the coils 
at right angles to each other. Then the 
self-inductance of the individual peak- 
ing coils is largely unaffected by mutual 
inductance—either aiding or opposing. 
At the same time, separate the coils as 
much as possible to reduce mutual 
inductance further. END 
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THE SENCORE WAY- 


America’s Most Popular Tube Tester 
more than 25,000 now in use 


SENCORE LC3 LEAKAGE CHECKER 


Whips those ‘‘tough dog" tube troubles . . . 


Ask any serviceman who owns one . . . or try one 

for just one day of servicing in your shop. You'll 

see for yourself how much time the LC3 can save 

you. Checks for leakage between all elements, 

whether caused by gas, grid emission or foreign 

particles. Also checks leakage on all capacitors 

with voltage applied—including electrolytics. Pro- 

vides instant filament checks in “Fil-Check”’ posi- NOW ... checks 172 

tion—no need for a second filament checker.. One tube types—more than 

spare pre-heating socket and new roll chart any other checker of 

prevent obsolescence. New charts provided—no this type 

charge. Leakage sensitivity; 100 megohms, contro! 

grid to all other elements; 50,000 ohms, heater to NEW replaceable 

cathode. Size, 7x6x3144". Wt., 3 Ibs. } or Roll Chart prevents 
a 95 

110-120 volts, 60 cycle AC. DEALER NET 28 obsolescence 


Check Filaments 
of All 

Receiving 

Tubes 

and 

Picture 

Tubes 


Check 
3- and 4-Prong 
Vibrators... 
Faster, 
Easier 


FC4 FILAMENT CHECKER 


For fast, easy checking of all tube fila- 
ments, without pulling chassis. Neon 
light goes out if tube filament is good 
Also acts as continuity and voltage tester 
Neon lamp glows when 115 v. AC is ap- 
plied by cheater cord, providing a check 
on power to TV set. Size, > amet 295 
With leads. DEALER NET.. 


VB2 '‘VIBRA-DAPTOR" 


Plugs into ar t c X leal for 
use with LC3 at I ¢ bra- 
tors, set for ¢ AX4 r 6SN for 12-v 
vibre for AX4 S Two 
No. 51 lamps brator 


needs 


DEALER NEI 


See your Parts Distributor NOW! 
ALL PARTS 


esos 
: ADDISON 2, ILLINOIS 


MADE IN AMERICA 


= Service Technicians’ Associations 
= Club Members 
= Student Groups 


Special subscription rates to RADIO-ELECTRONICS 
clubs, schools, employee groups, etc. For informatior 


Radio-Electronmics iss west 1th st. New York 11, N.Y 





By far the BEST VALUE obtainable in 
either wired or kit form ... compare and 
you'll agree “THE BEST BUY IS EMC.” 


EMC Model — 211 Tube Tester — The smallest, lowest 
priced, domestic made tube tester on the market. It is 
completely fiexible and obsolescent proof. It checks 
each section of multi-purpose tubes separately, checks 
ali octal, loctal, 9 prong and miniature tubes for shorts, 
leakages, opens, intermittents as wel! as for quality. 
Quality is indicated directly cn a two color meter dial 
using the standard emission test. Comes complete with 
instructions and tube charts in ring bound manual. 
Size 634” x 54%” x 244” deep. Shipping weight: 3 Ibs. 
Wired $22.90 Kit soe $14.90 
CRT Picture Tube Adapter 


EMC Model 109 — Volometer— Features 20,000 OHMS 
voits DC sensitivity and 10,000 OHMS per volt AC sen- 
sitivity. Uses a 44/2, 40 microampere meter, with 3 AC 
current ranges, and 3 resistance ranges to 20 megohms. 
5 DC and AC voltage ranges to 3000 volts and 3 DC 
current ranges; also 5 DB range 
Model 109 — With carrying en, Weight 2 Ibs. 5 o2zs.; 
Size: 544” x 634” x 27%’ $26.95 
Model 109K — Kit Form 


19.25 
Model HVT — 30,000 Volt Probe for Model 109 7.95 


EMC Model 107A — Peak to Peak Vacuum Tube Voit- 
Ohm Capacity Meter — 6” meter cannot burn out — 
entirely electronic. Measures peak to peak AC voltages 
to 2800 volts in 6 ranges. Measures capacity in 6 
ranges from 50 mmfd to 5000 mfd. Measures resistance 
in 6 ranges from .2 ohm to 1000 megs. Measures DC 
volts to 1000 volts in 6 ranges. Input resistance to 
16.5 megs. Wired $51.40 —‘Kit $36.50 


— 2 ea oe ee eee Se ee ee oe 
Yes, tell me more, send me FREE a detailed 
catalog of the Complete EMC Line. Dept. RES6 
NAME 

STREET 
CITY STATE 
Electronic Measurements corp. 


| a Cc 625 B’way, New York 12, N. 


Ex. Dept., Pan-Mar Corp., 1270 B’way, New York 1, RY, 
= oe ee ee ee ee ee ee ee ee ee ee ee ee 
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HERE is about an even break this 

month between tubes and semicon- 

ductors. All the tubes happen to 

fall in the entertainment type group 
and all the semiconductors in the in- 
dustrial group. 


Entertainment types 

One new entry for hi-fi, a beam power 
pentode, appears this month. Also pre- 
sented is some dope on shadow grids and 
a line of tubes that pays for labor if 
in-warranty replacement is required. 
7695 

The 7695 is a beam power pentode in 
a 9-pin miniature envelope. It features 
high power sensitivity as an audio 
power amplifier. In class-Al operation it 


7695 
can deliver 4.5 watts with a 13 
B-plus supply. 
Characteristics of the Sylvania 7695 
as a Class-Al amplifier are: 
Vp 130 
130 
—IiI 
(ohms) _ 
(peak af) i 
Zero sig) (ma) 100 
max sig) (ma) 108 
zero sig) (ma) 5 
max sig) (ma) 15 
umhos} 11,000 
approx) (ohms) 7,000 
ohms) 1,100 
max) (watts) 45 
approx) (%) iI 





The first General Electric receiving 
tube to use a “Shadow Grid”. This extra 
grid is located in front of and is pre- 


3 

H H 

6FG5 
cisely aligned with the screen grid. (see 
the diagram). It is grounded to the 
cathode and for this reason repels elec- 


trons flowing from the cathode to th« 
plate. As a result, the electrons ar: 
steered around the wires of the secre 
grid. This keeps electrons from hitting 
the screen grid, reducing screen curre 
and making possible a drastic reductior 
in sereen dissipation. One practical a 
vantage of the shadow grid is that 
screen can be operated at the sam« 
tage as the plate, eliminating the nee 
for a dropping resistor and bypas 
capacitor. Another advantage is the ex 
Also, | 


ceptionally low noise figure. 


APE EN OO 
REEN GRILL 














transconductance is possible, 
designs to reduc: 
if strip to two tubes 
characteristics of the 6FG 


maktil 
possible in some 
three-tube 
Average 
are: 
Vp 250 
Veo 250 
lp (ma) 9 
lez (ma) 0.42 
gm (umhos) 9,500 
New tube policy 
A service technician who ha 
a callback to replace any of the 
Raytheon has given their Unilin 
gets a new tube from his deale 
as a labor allowance. This cove 
tube failures during the warranty 
riod. The 10 Uniline tubes were sel 


1 


0 | 


erecTRON!c See 


by service technicians throughout th« 
US who were asked to list the 10 most 
troublesome tubes they encounter. Thes« 
10, which are now the Uniline 10, ar 
1B3-GT, 1X2-A/B, 6CB6-A, 6CG7 
6AU4-GTA, 6X8, 6BQ6-GTA/B, 6SN7 
GTB, 12AT7 and 6AX4-GT. 
Industrial Types 

On the heavy-duty end is a high 
current high-power transistor, a group 
of four tunnel diodes and fou 
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NEW TUBES AND SEMICONDUCTORS (Continued) 


aro 
ANODE 
—o 


high-current switching transistors. 


DA3F3 
Here a high-current high-power 
germanium p-n-p transistor primarily 
intended for converting a 12-volt supply 
to either de or square-wave ac at any 
output voltage. The DA3F3 has collector 
diode and reach-through voltage ratings 
of 60 volts. Its exceptionally low thermal 
resistance permits a steady-state power 
dissipation of 100 watts at a case tem- 
perature of 25°C or 28 watts at 75°C. 
cael ror An Typical 
TO CASE / . 25°C are: 


4 


ATH ~=IN650 
IN65I 
\¥ -IN652 


ae IN653 
NOTES: d 


ATH IS IN ELECTRICAL C 


18 
INTACT W 


between the case and leads. 
Absolute maximum 

group of Texas 

diodes at 25°C are: 

(ma) 

(ma) 

(mw) 


Forward current 
Reverse current 
Dissipation 


electrical 


IN650 -5I 

lp (peak current) 
ma) 

ly (valley current) 


10 10 
0.5 
0.1 
0.45 


0.5 
0.1 
0.45 


ma) 

Vp (voltage at peak) 

Vy (voltage at valley) 

V; (fwd volts at typ 
peak current 
on diode 
characteristic} 

Ls (total series induc- 
tance including 
leads) (mh) 8 8 

—R (negative resist- 
ance) (ohms) 

C (total capacitance) 
(uf) 

Rs (series resistance) 
(ohms) | ! 


CTP-1552, -1544, 1545, 1553 


Performance specifications of the 
Minneapolis-Honeywell DA3F3 are: 

hee (lce=10 A, Vce=2) (min) 25 

Vs (Ic 10 A, le=2 A) (typ) 0.15 

Vee (max) 60 

Vee (max) 35 

le (max) (rms) (amps) 2.5 
1N650, 1N651, 1N652, 1N653 

Four gallium arsenide tunnel diodes 
designed specifically for logic circuits, 
oscillators, amplifiers, memory units 
and other applications require a high 
voltage swing and high operating tem 
perature. The units come in a welded 
case with glass-to-metal hermetic seal 


20 20 


40 40 


germanium 


TV-RADIO Servicemen or Beginners... 


Send for 
7-Volume Job-Training Set 
on 7-Day FREE TRIAL! 


Answers ALL Servicing Problems QUICKLY... 
Makes You Worth More On The Job! 

Put money-making, time-saving TV-RADIO-ELECTRONICS 
know-how at your fingertips—examine Coyne’s all-new 7-Volume 
TV-RADIO-ELECTRONICS Reference Set for 7 days at our 
expense! Shows you the way to easier TV-Radio repair—time 
saving, practical working knowledge that helps you get the BIG 
money! How to install, service and align ALL radio and TV sets, even 
color-TV, UHF, FM and transistorized equipment, New photo-instruc- 
tion shows you what makes equipment “tick”. No complicated math 
or theory—just practical facts you can put to use immediately right 
in the shop, or for ready reference at home. Over 3000 pages; 1200 
diagrams; 10,000 facts! 
SEND NO MONEY! Just mail coupon for 7-Volume TV-Radio Set on 7-Day 
FREE TRIAL! We'll include the FREE BOOK below. If you keep the set, 
pay only $3 in 7 days and $3 per month until $27.25 plus postage is paid. 
Cash price only $24.95. Or return set at our expense in 7 days and owe 
nothing. Either way, the FREE BOOK 
yours to keep. Offer limited, so act NOW! 
FREE DIAGRAM BOOK! 


We'll send you this big book, 150) Radio 
Television Picture Patterns and Diaura Ex 
plained’ ABSOLUTELY FREE just for examin 
ing Coyne’s 7-Volume Shop Library on 7-Day 
FREE TRIAL! Shows how te cut servicing time 
hy reading picture-patterns, plus schematic dia 
srams for many TV and radio sets, Yours FREE 
whether you keep the 7-Volume Set or not! Mail is 
coupon TODAY! se 
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“LEARNED MORE FROM THEM 
THAN FROM 5S YEARS WORK!” 


*‘Learned more from your first two 

volumes than from 5 years work."’ 

—Guy Bliss, New York 

**Swell set for either the service- 

man or the beginner. Every service 

bench should have one.''—Melvin 
Masbruch, lowa. 
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ANODE LEADS CONNECTED INTERNALLY 


ratings 
Instruments 


specifications 


A group of p-n-p very-high-current 
switching transistors 


t/ 
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}] ; Address 


7 


de to de « 
00 


powel itputs 


in excess of ely low 
saturation voltage yllector 


leakage current evs tempera- 


tures and maxin oltages 
fo good ellability 
spread are a fe 


this . 
offs ed 


of 
tunnel 


by the w 


20 
20 
30 


at 


-52 53 


1545 -1553 

8 8( 100 

E (fwd biased 
emitter} 
{rev-biased 
emitter} 
(rev-biased 
emitter) (for 


gn 
80 
peak collector 

current of 


500 ma} 


{amps) 
(amps) 


Vee 
| 
le 


(watts at 
70°C) 
| watts at 


that 25°C) 


are especially adaptable to use in high- 


The First 
Practical 
TV-RADIO- 
ELECTRONICS 
Shop 


a 


Like Having An Electronics Expert Right At Your Side! 


Tv- VOL. 5—EVERYTHING ON TV 
TROUBLESHOOTING! Covers afl 
hun. types of sets. 437 pages; iflus- 


trations, diagrams. 


VOL. 6—TV CYCLOPEDIA! Quick 
and concise answers to TV prob- 
lems in alphabetical order, in- 
cluding UHF, Color TY and 
Transistors; 868 pages. 
VOL. 7—TRANSISTOR CIRCUIT 
HANDBOOK! Practical Reference 
covering Transistor Applications; 
over 200 Circuit Diagrams; 410 
pages. 
ALL 7 BOOKS HAVE BRIGHT, MODERN. 

VINYL CLOTH WASHABLE COVERS 


FREE BOOK—FREE TRIAL COUPON! 


: Educational Book Publishing Division 

! COYNE ELECTRICAL SCHOOL 

: 1455 W. Congress Parkway, Dept. 80-T! 
Yes! 


VOL. 1—EVERYTHING ON 
RADIO PRINCIPLES! 300 
of practical 

dreds of illustrations. 


VOL. 2-—-EVERYTHING ON TV- 
RADIO-FM RECEIVERS; 403 
fully illustrated. 


Chicago 7, Illinois 


Send me COYNE'S \ RADIO 
CTRONICS Set ) REI I 
terns & Diagra I 


Name 





(yes, 10 million) 


cartridges 


now in use! 


Only a few years ago, Sonotone invented the ceramic cartridge...and has 
been setting sales records ever since. And no wonder! Over the years, 
Sonotone has developed its fine cartridge line to the point where today it's 
the standard of the industry. Models available for virtually every type of 
phonograph...used as original equipment by over 70 manufacturers. In 
fact, Sonotone has already sold over 10,000,000 cartridges. Your customers 
will hear the difference ...with Sonotone ceramic or new crystal cartridges. 


Sonotone 


NS DIVISION, ELMSFORD, N. Y., DEPT. ‘C2-80 


ITACT ATLAS RADIO CORP., LTO., TORONTO 
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TRANSISTOR BETA TESTER 

A simple instrument for measuring 
a transistor’s beta (current gain), 
awarded US Patent No. 2,894,206, was 
developed by G. M. Montgomery of th 
National Bureau of Standards. To 


NPN S2 PNP 





+ 
7.5V P 25K 


Ly 


S! 














TRANSISTOR 
UNDER TEST 





the unit, S2 is placed in the 
position for the transistor to be 

and the transistor is plugged in. T} 
potentiometer R is adjusted unti 
circuit oscillates at an audio frequ 
and a tone is heard from the speak 
By calibrating the dial on the 
ment, beta can be accurately m« 
over a range from 10 to 170. 

The circuit is designed so the 
sistor adjusts itself to an ope 
point that is fixed at a collecto 
of 5 and collector current of 1 ma 


FLASH-UNIT CONTROL 
This simple unit controls ac-po. 
electronic flash units and ir 
proper flash each time you snap 
shutter. The circuit is arranged so t 
when the flash capacitor charges to 
volts, the relay puts a 10-watt lamp 


FLASH UNIT 
PWR TRANS 


== ae 


[low Lamp 





450VD 
(ACROSS 
PHOTOFLASH 


IIF-9000-G/SIL 


series with primary of the flash unit’ 
power transformer. If the flash bull 
isn’t triggered, the voltage on the flas! 
capacitor drops slowly. When it drops 
12-14 volts, the transistor loses control 
of the relay and turns the unit back 
on. This cycle is repeated until the bulb 
is triggered. The 10-watt lamp reduces 
sparking at the relay contracts. 

To set up the control unit, insert a 
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NOTEWORTHY CIRCUITS (Continued) 


50,000-ohm potentiometer fer R,. Start- 
ing at zero resistance, adjust it until 
the relay pulls in at 450 volts. Remove 
the pot, measure its resistance and, 
insert a fixed %-watt resistor in its 
place. 

Note that one contact of the Sigma 


11F-9000-G/SIL relay specified is con- 
nected to its frame. As the ac line is 
connected to the contacts, the relay is 
hot. It must be insulated from any 
metal case or chasis and kept completely 
enclosed to avoid accidental contact.— 
R. B. Dodson 


IMPROVED SUBSTITUTION BOX 


Most shops use at least a couple of 
substitution boxes. The type of box 
(resistance, capacitance, etc.) depends 
on the need, since with a little imagina- 
tion, countless designs are possible. The 


switched out of a circuit it is shunted 
with a 100-ohm resistor to discharge it. 

No exact construction details are 
given since the size of the electrolytics 
determines the cabinet size. However, 


$3 OFF 


oon 


- 








8 8 
4) 

6 6 
tho 

20° 99 SELECTOR 
ri s! 





1002 
iw TO CAP IN SET 


+ == 





40" 40 
- 3h-O 





on EXTERNAL CAP 
+ 
EXTERNAL TEST CAP 


electrolytic substitution box described 
here is a combination of several ideas. 

Basically, a substitution box is a 
systematic arrangement of the parts to 
be substituted around a multiple con- 
tact switch. However, substituting elec- 
trolytics is different. A defective com- 
ponent in a power supply can blow 
(literally explode) electrolytics as fast 
as they are replaced. The cause—the 
capacitor was charged too fast with too 
much current. This box avoids the prob- 
lem by using a high series resistance to 
extend charging time and a neon lamp 
to indicate full charge. 

On the hazard side, how many times 
have you bridged a test capacitor across 
a faulty unit and later found that acci- 
dental contact with leads gave you an 
unexpected jolt? This doesn’t happen 
here, because whenever a capacitor is 


SIMPLIFIED RECTIFIER S$ 


Various types of rectifier stack cir- 
cuits are shown in the diagram. By 


B— FOR 
EVEN NUMBERS 


‘ 
= — 


or 


| 
+ 

| 

| 
SHORT OUT FOR ++ 
AC INPUT EVEN NUMBERS z 
iS 

\2 

| 

! 

| 

! 

! 

! 


RECT | 
: > j Pa 
SHORT OUT FOR / 
ODD NUMBERS | 
8- 
FOR ODD 
NUMBERS 


HALF-WAVE 


DOUBLER 


placing a blank piece of cardboard over 
the portion of the circuit to the right of 
the first dashed line, a half-wave recti- 
fier is shown. As you move the card- 
hoard to right, a voltage doubler, trip- 
ler, quadrupler, and quintupler are re- 
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SELECT CAPACITANCE VALUES AS NEEDED 
ALL ELECTROLYTICS 450V 


there are two points that apply to 
all units: 

Do not use “bargain” electrolytics in 
your substitution box. Choose only high- 
quality components. The extra cost will 
be repaid by 
and long life. 
tions to the substitution-box 
and use insulated binding posts 
clips. 

To use the device, S2 should be in 
position A. Then turn S3 on. After the 
neon lamp lights, move S2 to position 3. 
When disconnecting the device, place 
33 in the off position to discharge the 
capacitors. The binding posts are for 
connecting an external test capacitor. 
By selecting the proper group of capac- 
itors you will have a substitution box 
that meets your needs exactly.—Ronald 
Wilensky 
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chassis, 
and 


STACK 
vealed in turn. 


The voltage and current ratings of 


| 
C4 |RECTS 
+Tt 


m 
~ 
a 
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QUINTUPLER 


rectifiers RECT 1, 2, 3, ete. are alike. 
Capacitors are identical in capacitance 
but not voltage. C2 has double the rat- 
ing of C1, C3 has three times the volt- 
age rating of Cl and so on.—Barr 
Jamison END 


dependable performance | 
Don’t make any connec- | 


NEW 4-WAY 
POCKET 100 


a real “working partner” 
for removing backs of TV sets 
and installing antennas 


4” nut driver! 
s Parker-Kalon screws, 


nuine Xcelite 
f olastic handle ~ 
shaped and 
balanced for 
working ease. 
Equipped with 
pocket clip. 


2't's a 7/16" 
nut driver! 
Ideal for 
anfenna 
nstallations. 


It’s a No 
+p 


Double-end blade 

inserts in 7/16” hex §& 
opening. Just push Y 
it in or pull it out! 
Patented spring 

h Ids it fier 


see 
600" 
next time vo 
| 
| pick up parts... 


XCELITE, 


Canada 


INC. « ORCHARD PARK, N.Y. 


Charles W. Pointon, Ltd., Toronto, Ont. 
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Now! 


YOU CAN 
Master = —= 
Mathematics 


At Home—In Only 
10 Minutes A Day! 


Pecans yourself NOW for a good futu 
and jig paying job by learning 


mathematics this amazingly simple way 
at home, in your spare time! 


Can You Spare 10 Minutes A Day? 


That’s all it takes with this simplified 
home-study Course, MATHEMATICS FOR 
SELF STUDY. 5 big volumes. 1533 pages. 
Hundreds of charts, graphs, diagrams, 
formulas. Basic “know-how.” Time and 
money-saving short-cuts. Common-sense 
tips. You master every type of practical 
mathematical problem quickly and 


A "Must" for Men Who 
Want to Get Ahead 
principles, 
roots, powers, slide 
problem in geom- 
navigation, 


easily. 


explains all basic 
equations, probabilities, 
rule, ete. You solve any 
etry, surveying, mechanics, 
architecture, designing. You compute speed, 
velocity, rates, integral formulas; analyz 

sales, production charts; fgure statiaties, 
insurance, physics, electricity, radio, TV 
MUCH MORE! 


Try Complete Course FREE 


Just mail coupon today 
examination of all five 
convinced this 


Clearly 


Send no 
for FREE 10-day 
home-study books. If not 
great set will let you “write your own 
ticket” to a higher paying job, return and 
owe nothing. But mail No-Risk Coupon 
NOW to: D. VAN 
NOSTRAND COM- 

PANY, INC., Dept. 
os 120 Alexander 
, Princeton, N. 


money. 


FREE EXAMINATION 
COUPON 





D. VAN NOSTRAND COMPANY, INC., Dept. 
J 


120 Alexander St., — N 
ud , examination 
of MATHS MATICS POR SELF 


SAVE! Send £ 
coupon and V 
privilege and refund 


5} WITH this 
t Retur 


Hollinge 
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PATENTS 


ELECTRONIC THERMOSTAT 
Patent No. 2,929,968 

Heins K. Henisch, Flushing, \.) 

Sylvania Electric Products, Inc., W ilmington, 

Zener diode D is normally operated below 

breakdown and very little current flows through 

it. As heat reaches the thermistor, its re 


(Assigned to 
Del.) 


istance 





More current flows through D until the 
point is reached. At this point, suf 
ficient current flows through the relay 
to energize it. This opens the contacts from the 
power line, permitting the cool The 
thermistor resistance rises again, forcing - 
low breakdown. 

The feature of this invention is the 
transition from breakdown to blocking 
tions of the Zener. This gives a positive 
speed switching action 


AUTOMATIC SKY SPY 
Patent No. 2,931,857 


John Hays Hammond, Jr., and Emory Leon Chaffee 
Gloucester, Mass 


drops. 
breakdown 
windin 


oven to 


The specifications of this patent 

chanical and electronic details for an 

TV camera in an airplane, which may 

by remote or automatic mean The 
exposed for an instant to the ground view 
a longer interval that follows the camer: 
scanned and the still picture is transrm 
radio. After a suitable length of 


ee ——— Ke ~ 


In ZN = 7 


time 


v 


D 


ct — 


illating mirror 


speed of the 


and so on. An o 
blur due to the 


view is exposed, 
helps to minimize 
plane. 

At the receiving station, the polarity of the 
output signal is set to negative It i photo- 
graphed directly on film to obtain a _ positive 
After rapid processing and drying, the film i 
projected. If desired, the seri of still pictures 
may be combined to form a continuous view 
the ground. 


INTERMODULATION 
INDICATOR 
Patent No. 2,929,989 
Washington, D. C. 


wher two 


Hyman Hurvits, 


Intermodulation distortion oceurs 
(or more) signal frequencies interact to 
ate sum or difference frequencies. This circuit 


60°U SOURCE 


gener- 


—s 
. 


uses two test signals. One frequency (f1) i 
at 60 cycles. The other (f2) is variable. Bot 
applied to the amplifier under test. When 
is distortion, the amplifier output contair 
beats (f2 —f1) and (f2 + f1). 

\ balanced modulator receives two signa 
amplifier output and f2. These signal 
appear at the output, but their beats ck 
fore, if there is intermodulation in the 
a 60-cycle output (f1) will pass thre 
cycle filter 


[ (f2 fl) +f2 or (f2 
The meter can be calibrated in percer 
tortion. 


CRYSTAL OSCILLATOR 
FOR FM 
Patent No. 2,913,677 


Kosowsky, West Newton, and Robert 
Belmont, Mass. (Assigned ta Hermes 
Electronics Co., Boston) 


David 1 


Luscher, 


crystal oscillators a 
control over frequency and d 
modulation to any extent 


Conventional 
their 
frequency 


MODULATING VOLTAGE 
tively simple crystal circuit pro« 
stable FM. 
Vi, V2 constitute the rf oscill 
through C and through a 
network Ls, Cs. (C.« is actual 
tive reactance tube, V3.) Its grid 
signal, controls the value of ( ane 
the oscillator’s instantaneous frequer 
ter freque ney is maintained by a 
is loosely coupled into the network 


SEMICONDUCTOR GATE 
Patent No. 2,929,923 
Lehovec, Williamstown, Mass. (Assi 
Sprague Electric Co., No. Adams, Mass 
In the usual method of 
film, a narrow aperture passes a ligt 


an audio signal varies the width of 
to control the amount of light expo 


occurs 
cathode 


Aurt 


optical re 


ref “afl 


SOURCE OF ELECTROMAGNETIC 
RADIATION 


eth 


In this invention, a different kind 
to regulate electromagnetic radisz 
junction replaces the mechanical 
vides a much narrower aperture 
much higher frequencies than audio 

The semiconductor is reverse-biased. Its car- 
riers absorb energy so none can pass thr h the 
erystal except at the junction, which is free of 
charges. In one case, the inventor notes, the 
crystal passed 50% of the impressed energy when 
the blocking potential was varied 10 volts. Modu- 
lation at several hundred mc is possible ENI 
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replace defective 


 eetieetieetendietemtens 


audio tubes with 


SYIVANIA TUBES 
FOR HI-FI! 


Hi-Fi set owners are a “finicky” lot. Won’t compromise with audio quality. It’s easy to help them get the 
fine sound reproduction they want. When the trouble is a tube, do what profit-minded dealers have been 
doing for years with radio and TV sets. Replace defective tubes with SYLVANIA superior-quality TUBES 


ESPECIALLY FOR HI-Fi AUDIO 


— j= 


. | 
\] 
| 
| 
| 


a ee 


SYLVANIA 6BQ5... power pentode 
medium-to-high power output stages. 


SYLVANIA 6973... power pentod: 
medium-to-low power output stages 

SYLVANIA 12AX7 ... high-mu twin tri 

many high-gain preamplifiers. 

SYLVANIA 7025 ...a “sophisticated” 12AX7, fea- 


turing exceptionally low noise and low microphonics. 


SYLVANIA 7199 .. . triode-pentode, featuring low 
hum and low microphonics, used in high-gain pream- 
plifier and phase inverter stages. 


TOP PERFORMANCE AND LONG LIFE... 

that’s what your customers get with SYLVANIA TUBES! What do you get? Fewer callbacks and satisfied 
customers who send you more customers. Yes, there’s no doubt about the “sound profits” that are yours 
when you use SYLVANIA TUBES. Electronic Tubes Division, Sylvania Electric Products Inc., 1740 
Broadway, New York 19, N. Y. 


SYLVAL 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS “cx= 


SYSTEM 
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TRANSCEIVER for 27-me 
Citizens band. 4 crystal-con- 
trolled transmitting and _ re- 
ceiving channels. Tunable re- 
ceiver for all 23 channels. 


Ray-Tel. 4-channel crystal-con- 
trolled Citizens-band transceiv- 
er. Squelch, ave, noise limiter. 
Push-to-talk switch on mike. 
117 volts ac or 12 volts de. 
Power input 5 watts.—Raytheon 
Co., Waltham 54, Mass. 


SINGLE - SIDEBAND _micro- 
phones, models 440 and 440SL 


(shown). Response 300 to 3,000 
cycles with rising characteristic 
for maximum intelligibility. 
Identical except 440SL has grip- 
to-talk switch and 440 standard 
microphone thread. High impe- 
dance. For use with amplifier 
with input impedance of 100,000 
ohms or more. Open-circuit volt- 
age —52.5 db.—Shure Brothers, 
Inc. 222 Hartrey Ave., Evans- 
ton, Ill. 


ductor shielded cable, 2 color 
coded switching conductors in 
one jacket. Polystyrene impact- 
resistant case.—Lafayette Ra- 
dio Corp., 165-08 Liberty Ave., 
Jamaica 33, N. Y. 


DYNAMIC CARDIOID m 
phone for recording an 
use. Knight model KN-4 
rectional pickup pattern 
high front-to-back ratio 
sponse 60 to 13,000 cycles, out- 
put level —57 db. Impedance 
either 150 ohms or hi-Z. On 
switch, 18-foot cable and stand- 


ard thread to fit all floor 
desk stands. Stock No. 92 S 
—Allied Radio Corp., 100 
Western Ave., Chicago 80 


LOUDSPEAKER and 


in speaker serves as mike. Bat- 


tery 


Mounting bracket. 
with push-to-talk switch. 2 
Mark VII models: 117 volts ac 
and 6 volts de; 117 volts ac and 
12 volts de.—Radio Corp. of 
America, 30 Rockefeller Plaza, 
New York 20, N. Y. 


TRANSCEIVER, Pocketphone, 
for 27-me Citizens band. Power 
input to final stage under 100 
mw; no license is required unless 
used to contact licensed stations 
or equipment. Crystal-controlled 
receiver and transmitter. Built- 


Microphone St 


Only from famous COYNE do you get this 


modern up-to-the minute TV Home Training. 
Easy to follow instructions—fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 
cludes UHF and COLOR TV. Personal guid- 
ance by Coyne Staff. sree 
help you EARN MONEY QUICKLY IN A 
TV- PRADIO SALES AND SERVICE BUSI- 
NESS —part time or full time. COSTS 
MUCH LESS—pay only for training—no costly 
“put together kits.” 

SEND TODAY FOR FREE BOOK 

SEND COUPON or write to address below 

for Free Book and full details including EASY 

PAYMENT PLAN, NOCOST OR OBLIGA- 
TION—NO SALESMAN WILL CALL 


8. W. COOKE, Ir., 
Pres. 


CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 
1501 W. Phwy. y. Dept | co. 'H5, Chicage 7, 7, m1. 


[COYNE Television Home Training Div. 


} a oe ulld a co- ey. =. ; 
! 


re; FREE BOOK and details of your Television 


Home Training offer. 


1 Name 
! Address. 


A 
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life expectancy 1 
Globe Electronics, 22-30 S. 34 
, Council Bluffs, 


RADIOTELEPHONE 


year.— 


Iowa. 
model 


radio and ship-to-shore). 
F 100 


»A-77: 
cycles. 


response 
Impedance 
Built-in slide 
relay for 
switching. 5-foot 
Ask By Name For 1 


GENUINE 


of brand name 
quality 


! 
. ! 
| your assurance 
| 


PRODUCTS 


NO-NOISE 
TUNER-TONIC 
with PERMA-FILM 


@ Cleans, tubricates, 
restores all tuners, 
including wafer type. 

@ Non-toxic, 
flammable. 

@ For TV, radio and 

M use. 


non-in- 
@eEc 


@ Cleans @ Lubricates 


Not a Gaspen Tet 
— 


ile ee 


Net to 
eervicomen Gervisomen 








Servicemen 
Aft your 


FREE “= 


5” PLASTIC 
EXTENDER 


@ Push Bu Asse ary 
© For y= Point Apotical ions 
@ Does Not Cause Shorts 





ELECTRONIC CHEMICAL = 
?.S. Be Sure To Ask For 
6 ox. 


gts 
NO-NOISE 
RUBBER COAT oar ie 


to 9,000 
500,000 ohms. 
operates 
transmit—receive 
single-con- 


switch 


grated ceiling and wall 


MICROPHONE for industrial, 
mobile use (Citizens band, ham 


baffle model SK-175 2% 

deep. 12-0z magnet structurs 
front of speaker. Impedar 
ohms, response 90 to 
cles. Voice-coil diameter inch 
—Lafayette Radio Corp., 165-08 
Liberty Ave., Jamaica 33, N. ¥ 


PIC KUP ARM. 


Model 


9,000 


‘ 


2 Profe 





no further . . . if you're 
searching for hi-fi sav- 
a Write us your re- 
rements now. 


Key Electronics Company 
wa Liberty St, N.Y. 6, WY 


Cloverdaie 868-4288 














GERNSBACK 
LIBRARY 


Low-cost, paper-covered books on 
all phases of TV, radio, audio-high 
fidelity and practical electronics. 


On Sale At All 
Better Parts Distributors 











ADD TO YOUR INCOME 
Learn at Home to Fix 


APPLIANCES 


Notional Radio lostt Radio Tostitute tr aiede you 
at home. service customer is 
wor th more 


yon ses fix his 
oy poe ed Catalog. ail coupon 
inet., Dept. FHO, Washington 16,0.C. | | 
—_ 


FREE 
SAMPLE 
LESSON 





Age 











Zone........... State... : 
EMBER RATIONAL WOME WOME STUDY Cou counci 
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NEW PRODUCTS (Continued) 


o——— 


models: M232 for 12-inch rec- 
ords; M236 for 16-inch records. 
Ball bearings at all pivot points 
to reduce drag. Heads inter- 
changeable. — Shure Brothers, 
Inc., 222 Hartrey Ave., Evans- 
ton, Ill. 


TURNTABLE. Hysteresis syn- 
chronous motor. 33% and 45 
rpm, single-speed motor. Speed- 


watt 


change mechanism uses double- 
stepped cone on motor shaft. 
Shaft suspended in graphite 
nylon bearings. Dynamically 
balanced. Rumble down 50 db 
(referred to 7 cm/sec at 1,000 
cycles) Wow 0.15%, flutter 
0.1%. Turntable 12 inches in 
diameter, turned of nonferrous 
material. Neon indicator glows 
when power is on,—Ercona 
Corp., 16 W. 46 St., New York 
36, N. Y. 

PORTABLE RECORDER 
model TR-750. 2% x 7% x 5% 
inches. Amplifier uses 5 tran- 
sistors, is powered by 9-volt 60- 
hour battery. Motor powered by 
8 penlight cells. Built-in meter 
indicates recording level and 
battery condition. Two ‘speeds: 
3% and 1% inches per second. 


108 St., 


speaker 


Reel size 3 inches. Response 200 
to 5,000 cycles. Microphone, zip- 
pered carrying bag, batteries 
and tape reels supplied.—Radio 
Shack Corp., 
wealth Ave., 


” PORTABLE SOUN 
; Rhythmaster. 
(25-100-rpm ) 

amplifier, 
speakers in baffles. Use as high- 
fidelity phonograph, PA system 


work. No. 666, 
peak, 8 ohms, No. 
selector switch. No. 


sources for amplifier 
669 (shown) 


craft, Inc., 5555 N. 
Chicago 30, Ill. 
SUPER TWEETER 


Domed phenolic 
730 Common- acoustically 


Boston 17, Mass. 


‘D SYSTEM, 
Variable - speed 
turntable, 20- 
two 10-inch 
_ 
® 
— 
ring plus diffractor 
widen dispersion patte 
in all directions. 
to 22,000 cycles 
crossover network, 
control on 35-inch 


versity Loudspeakers, 
White 


So. Kensico Ave., 


or high-fidelity radio (with AM-— N. Y 
FM tuner). 
—Rek-O-Kut 
Corona 68, N. Y 


HI-FI CONTROLS 


cabinet, 


Magnetic cartridge 


Co. Ine. 38-19 not affect plastic 


mount on 
wall or wood- 


Cleans 
Pac kaged 


corders. 
and capstan. 





LOOKING ?—you stand a better chance of 


finding what you want if you advertise in... 


RADIO-ELECTRONICS Opportunity 


See details at head of this column. 


Adlets 











OPPORTUNITY ADLETS 


Rates—5S0c per word (including name, address and 
initials). Minimum ad 10 words. Cash must accom- 
pany all ads except those placed by accredited agen- 
cies. Discount, 10% for 12 consecutive issues. Mis- 
leading or objectionable ads not accepted. Copy for 
October issue must reach us before August 15, 1960. 


RADIO-ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 











Norelco, 
Shure, 
Dept 


AMPEX, Concer 


tone, Crown, Magnecord, 
Tandberg, . 


Sherwood, Rek--Kut, Scott, 
, Trades. BOYNTON STT DIO, 
Ave., Tuckahoe, N.Y 


CASH P AID! Sell your surplus electronic tubes 
unused, clean radio and TV receiving, transmitting, 
*ial-purpose, Magnetrons, Klystrons, broadcast types, 
Want military & commercial lab/test and communk 
tions equipment such as G.R., H.P., AN/UPM oreiix. 
t commercial receivers and transmitters. For 3 
BARRY, 512 Broadway, New York 12, 


lker 5-7000 


Presto, 


"ennsylvania 


Want 


Receiving Tubes 
Write: LUKACS, 


Bt Y your Radio & TV 
d and clean, for top price. 
Jersey City, 


WE WILL 
Must be unus 
Dept. D. Box 
Recorders, Tapes. FREE Wholesale Coe 

215-T East 88th St., New York 28, N.Y, 


COMPONENTS, 
logue CARSTON, 


DISCOUNTS UP TO 50% on Hi-Fi amplifiers, tuners, 
speakers, tape recorders, individual quotations only, no 
catalogs. CLASSIFIED 6% FI EXCHANGE, 2375 East 
65th Street. Brooklyn 34, N.Y. 


Diagrams quantity prices on ‘“‘Dio- 
Radios, Tape recorders, $1.00 airmail. 
Sample 6-Transistor Pocket radio—only 5% ounces— 
with 2” speaker, cowhide carrying case, 9%y battery, 
magnetic earphone only $18.50 airmail, Dealers, Distrib- 
yeare wanted. LINTERMARKET, CPO Box 1717, Tokyo, 
Japan 


JAPAN—Pamphilets, 
tron’’ Transistor 





ALL MAKES OF ELECTRICAL INSTRU tpg td AND 
TESTING equipment ——> HAZELTOD NSTRU- 
MENT CO., 128 Liberty Street, New York, N. v. 


AUGUST, 1960 


ROCKET FUEL 
Catalog 25c, CEN 


Wisconsin, 


CHEMICALS, Model Missle K 
‘TRAL ROCKET COMPANY 


LEARN CIVIL and 


Earn steady, good pay 
NECE, 1920 Sunnyside, 


criminal investigation at 
INSTITUTE tg ct 
Dept. 26C, Chicago 40, I 


ome. 
Scl- 


RADIO & TELEVISION RECEIVING 
new, first line name brands only. No 
Discounts up to 66% % off list. EDISON 
Menlo Park, N.J. 


TUBES, brand 
rejects, no pulls 


TUBE CO., 





LEARN 
License 
Box 92 


CODE, Qualify for sateur or Commercial 
Free Book. CANDL =, SYSTEM. Dept. RE-8, 
}, Denver 20, Colo 


ans, 


PROFESSIONAL ELECTRONIC PROJECTS Org 
P Box 


Timers, Computers, et 1 each. List Free ARKS, 
1665, Lake City Station, Seattle 55, Wash 


SONGPOEMS and LYRICS WANTED! Mail to: TIN 
PAN ALLEY, INC. 1650 Broadway, New York 19, N. Y¥ 


| be carried in 


CAMERA Repairmen 
manufacturers’ 
time! Free, 
NATIONAL 
Englewood, 


greatly needed! 7 can learn 
service methods at h € your spare 
big illustrated book tell ! te today 
CAMERA REPAIR St HOOL, Dept. RE-8, 
Colo 


RADIO & TV TUBES at Manufacturers’ Prices! 100% 
Guaranteed! Brand New! No re- ‘brands or pulls! UNITED 
RADIO, Box 1000-R, Newark, 





LEARN WHILE ASLEEP, Hypnotize with your recorder, 
phonograph or amazing new Electronic Educator endless | 
tape recorder. Catalog, details free. SLEEP-LEARNING 
ASSOCIATION, Box 24-RD, Olympia, Wash 


Tubes—TV and Radio tubes—Guaranteed. Save up to 
80%. Brand new. no pullouts, some factory seconds. Write: | 
EMKAY ELECTRONICS, P.O. Box 142, Blythebourne | 
Station, Brooklyn 19, N. ¥. 


L-pad 
volume control rated at 5 
667 
668 
switch selects any of 
l-megohm matched 


stereo volume control. 
Elston 


Response 
+2 db. 


cable. 


heads, 


bottle with felt applicator.— 
Chemtronics Inc., 870 E. 52 St., 
Brooklyn 3, N. Y 


STEREO CARTRIDGE. 
plastic except 


speaker 
5 watts 
speaker 

stereo 
3 stereo 
No. 


All- 
for 


on 


construct 


Wi 


input. 


Switch- 
Ave., 


Sphericon 


T-202. Response to 40,000 cycles. 
diaphragm 
loaded by 


conoidal 


styli and 
Series 12 


designed 


crystal 
mounti! 
hignh-o ut ges 
to improve 1a and reduce 
cost. Mods yutput volt; 
12TH output ts. Recom- 
mended I ] channel 
to separat Sonotone 


sphere é 
Corp., E 


rn to 120 

3,000 
Built-in 
brilliance 
Uni- 
80 


STEREO TUNER Aria (model 
FM 30 to 15,000 
listortion 
Inc., AM and 
Plains 


TAPE-HEAD CLEANER does 


parts of re- 


AV per 
20- db- 
defeat, 
iltiple Hi arman- 

ardon, ‘ Mair St. 


Lt BRI ANT 
— rs “be 
_in_ 2-0Z » ime 


(rane asmamee 


ORGANS accuratevy—auickty 


WITH A NEW 


Schober AUTOTUNER 


etech- 
aid to 
ru- 
tune 
(eX- 


vious 





Every Ores , | 
nician requires t! dle 


ectr« 

cept Thomas 
knowledge or sk 
An automatic strob 
visually shows true pit to an ac- 
curacy of 1/100 I n more 
accurate than hum earing), yet 
you pay about 1 I yf other 
tuning devices recision, ] 


cator 














Black plastic case 
with etched satin alu- 
minum 
$o lightweight it may 


front panel, 


your 
pocket. Size 63,” x 
51," x 2". Detailed 
instructions included. 


$6950 


(completely assembled) 


$4950 {in assemble-it- yourself kit) 
(N.Y.C. Residents add 3% Soles Tax} 
MAIL ORDERS FILLED PROMPTLY « FULLY GUARANTEED 


THE SCHOBER ORGAN CORPORATION, opt.ne 
43 West 61st Street, New York 23, N. Y. 
Manvfacturers of the World-Famous Schober Organ Kits, 
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BECOME A RADIO TECHNICIAN 
for only $26.95 


VILD 20R 


CIRCUITS AT HOME 


with the New Progressive 


RADIO “EDU-KIT'® 
All Guaranteed to Work! 


PRACTICAL 








only 


NOW INCLUDES 
*& 12 RECEIVERS 
& 3 TRANSMITTERS 


& SQ. WAVE GENERATOR 
& AMPLIFIER * ae Parte or 


% SIGNAL TRACER * Excellent Background for TV 


% SIGNAL INJECTOR # School Inquiries Invited 
%& CODE OSCILLATOR + Attractively Gift Packed 


FREE EXTRAS 


@ SET OF TOOLS @ RADIO & ELECTRONICS TESTER e@ ELECTRIC 

SOLDERING IRON e@ TESTER INSTRUCTION MANUAL e MEMBER 

SHIP IN RADIO-TV CLUB: CONSULTATION SERVICE e HI 

@ QUIZZES e TY BOOK e FCC AMATEUR CENSE 

@ RADIO BOOK e@ PRINTED CIRCUITRY e@ PLIER 

@ ALIGNMENT TOOL e@ WRENCH SET e CERT CATE 
@ VALUABLE DISCOUNT CARD 





* No Knowledge of Radio 














OF MERIT 


ADIO COURSE at 
ronics Technicians, 
is of mm radio 
basic Hi-Fi and TV repairs amateur 
identify radio arabete, how ¢t ad and interpret sche- 
how to wire and perce, how to ——— 
necessary to spend 
- You will receive a basic education in radio. 
worth many times the small price you pay, only $26.95 compiete. 


THE KIT FOR EVERYONE 

The Progressive Radio hes ~ Kit’’ was specifically prepared for any person 
ha e i m used successfully by you 
‘ © Schools and Clubs in this odantry 
. is used for training and rehabititation of Armed Forces Personne! 

ane Goterane throughout the wees 
rogressive Radio ‘‘Edu-K 
included. Eve 


the most m 
construction, servicing. 
license requiremen 
You will learn how to 


Na 


wires no instructor. All 
ry step is carefully on You cannot make a mis’ 


PROGRESSIVE TEACHING METHOD 
The Progressive Radio ‘‘Edu-Kit’’ is the foneaes educational radio kit in the 
world, and is gotversen as the the field of Sosmwonies soles: 
The *‘Edu-Kit'’ educational priaciete of ‘‘Lea 
Therefore, you will senaureen radio gh ny perform jobs and eonduat Lestlatate 
to iuasrate the principies which you te. 
begin by rs. the various vadio pares | taateted. S| the ‘‘Edu-Kit."" You 
then I learn the function ory and wiring of parts nen Yee build a simple 
set. you will enjoy listening to edutae oe stations, 
actice testin and troubleshooting. — c) wild a more ad- 
' ee = “yy theory and techn Seotuatne. o- 
own rate, you will find “yon rself constructing more 
E¥, aiveulta. and doing work like a professional Radio 
tuded in the ‘‘Edu-Kit'’ course are twenty Receiver, Code Oscil- 
sater, po Tracer, Signal Injector, Le el Wav: P circuits. 
These are not xperiments, but oon - ° 
constructed by means of caimahonel wiring ‘and + the | on metal cha: 
new method of radio construction known as ‘‘Printed Circuitry. on 
oo on your regular AC or OC house current. 
* to provide a thorough, well-integrated and easily-learned radio course, 
"Edu. Kit’ inctudes practical work 2 well as theory; troubleshooting in addi- 
tion to construction; training for all, hether your purpose in learning radio be 
for hobby, business or job; pr caressively: -arranged material, ranging from simple 
girenite te well-advanced topics in Hi-Fi ¢@ TV. Your studies will be further aided 
y Quiz materials and our well-known FREE Consui tation jee. 


THE “‘EDU-KIT’’ IS COMPLETE 

You will receive all parts and instructions necessa to build 20 different pHe 
and electronics circuits, each —— to operate. rf Kits contain tubes, t 
sockets, variable, electrolytic, per dielectric con rs, * aan 
tors. tie strips coils. metal chassis. tnctruction Man- 

uals, hookup wire, solder, me controis and switc 
In addition. -_inctuding Printed Circuit chas- 

instructions. You also receive a useful set 

on, and a self- mamic Radio & 


instructions are 
take. 





advanced muiti- lube” 
Technician. 
ine Transmitter. 

4 








circuits, 


s, plus the 
These circuits 


You will also receive lessons *- servicing with 
he Progressive ro Injecter, and a High 


> ae is oe Oo 

. Wa e week: Con writes! : **f have repaired several 

made money. T' ‘eau. wit’? paid for itself. J was ready 
f 


40 for a Course, but | found your ad and sent for your Kit. 


UNCONDITIONAL MONEY -BACK GUARANTEE 

The Oeegres © Radio ‘‘Edu-Kit’’ has been sold to many thousands of indi- 

viduals, se ind organizations, a. and private, throughout the world. ft 
is fooceacere internationaliy as the ideal radio course. 

ular demand oP. Progressive Radio ‘‘Edu-Kit’’ 

Serece that greats the Progressive Radio 

eae **Edu-Kits’’ In or any reason whatever, 

pod Price will be nded in full, witivout auiboie or question. and 


has earned through 
diti 1 ; 


the Progressive $& 
ste gb oe and 


sets for r- 
to spend Te 





is now available in 


**Edu-Kit’’ be 
the pur- 
without 


gh soecegtvinn which Progressive ‘‘Edu-Kits’’ tnc., 
years rvice to the public is due to its 
of perfect engineerin the highest tnetrustona? ogae- 

d 1000, ~ #8, to its Unconditional Mone: y- Back a 
we do not have a single dissatisfied customer throughout the entire 














Se 





M AD—RECEIVE FREE BON 
CONDENSER KITS WORT? 
© Send ‘‘Edu-Kit'’ Postpaid. 1 enclose full payment of $26.95. 


O Send ‘‘Edu-Kit’' C.0.D. | will pay $26.95 plus postage. 
© Send me FREE additional information describing ‘*Edu-Kit,'* 











“1186 Broadway. Degt. “167- 6 


! | Progressive “EDU- -KITS” Inc. Mewtet 
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NEW PRODUCTS (Continued) 


dials and 
for drawers, 
locks.—Strauss 
Service, Inc., 
Washington, 


switches, 
solonoids. Also 
zippers and 
Photo Technical 
930 F St. N. W., 
D. C, 


MULTITURN POT model IR- 

0. Infinite resolution. Contin- 
uous slide-wire element. Resist- 
ance tolerance +10%. Linearity 
tolerance 0.5%. Power rating 5 
watts. Available from 2 to 35 
ohms. — International Resist- 
ance Co., 401 N. Broad St., Phil- 
adelphia 8, Pa 

CODE OSCILLATOR model 
706. Built-in 3-inch speaker. 
Pitch continously variable from 
590 to 2,000 cycles. Panel switch 


relays, pots, 





selects tone alone, tone and 

light or light alone. Panel light 

usable for signaling after dark. 
| Panel jack for headphones. 
Sanneanes key of formed metal 
and solder lug removable for 
connecting standard key. Kit 
or wired.—Electronic Instru- 
ment Co., Inc., 33-00 Northern 
Blvd., Long Island City 1, N. Y. 


COMBINATION TESTER, 
model 300, combines multiple- 
| socket tube tester, CRT tester— 
reactivator and volt-ohm-capac- 
itance meter. Tube tester 





checks emission of more than 
700 tubes; checks for shorts, 
leakage, gas. CRT tester-reac- 
tivator checks black-and-white 
and color tubes. Meter controls 
| reactivation, eliminates danger 
| of stripping CRT cathode. In- 
| dicates life expectancy. Vocm: 
0 and 7,500 volts de in 7 ranges; 
from 0 to 1,500 volts ac in 6 
ranges. 5 current ranges 0 to 15 
amps. 2 capacitance ranges .001 
ef to 80 uf. 3 ohms ranges 0.5 
ohms to 10 megohms.—Mercury 
Electronics Corp., 77 Searing 
Avenue, Mineola, N. Y. 


TV ANTENNA designed to 
blend with new TV set styling. 





Models H6M (mahogany) and 
H6B (blond.) 4-section tele- 
scoping dipoles extend to 36 


inches. Weighted base has felt 
bottom.—Clear Beam Antenna 
Corp., 21341 Roscoe Blvd., Ca 
noga Park, Calif. 


FM ANTENNA for ind 
stallation. Can be 
behind cabinet or under ig 
Standard 300-ohm ribbor 
mission line.—Robbins 
tries Corp., 36-27 Pr 
Flushing 54, N.Y. 


CURVE TRACER for 
diodes. Usable with any 
tive scope. Checks diod: 


es 


conce ed 


Ind us- 


n 
ice 








all manufacturers. With opt 
al shunt, reads negativ« 
sistance at any point on « 
—Texas Instruments, Inc., 
Buffalo Speedway, Hou 
Texas. 


DECADE BOX of po 
sistors, model 240C, alle 
value from 1 to 999,999 
to be selected in 1l-ohr 
Maximum power 225 watt 
sistance may be chang 
working circuit without r« 


¥ 
a 


ance breakdown between 
protecting meters or other in 
struments.—Clarostat Mfg. Co., 
Inc., Dover, N. H. 


PLUGS with built-in cable 
clamps, Littel-Plugs Nos. ¢ L0 


steps, 


~, 


come 
plastic 


C-245 and C-270 
black plastic, red 
shielded handles, 
—Switchcraft, Inc., 
ton Ave., Chicago 30, 
FLEXIBLE-SHAFT TOO! 
grinds off rivet heads for ea 
removal of defective 


aes 


ees 


FP SCI Pat ae 


formers, tube sockets and ca 
pacitors. Faster than drilling 
rivets out with %-inch l 
Eliminates rivet spinning 
O-Tool has 40-inch 

cessories available 
polishing or engraving 

mel Manufacturing Co., Racine 
Wis. EN! 


for 


All specifications on these poges ore from manufacturer's data. 


RADIO-ELECTRONICS 





FRE 


PLUS ... 1 DOLLAR BUY FREE with every 10 you buy 


*ORDERS from $20.00 to $100.00 will receive GIFTS in proportionate values 


10 — TOP BRAND 1U4 TUBES aiso serves astra -$1 (1) 3— TRANS. RADIO gihesny as Eveready 216, 2 
O 5 — SELENIUM RECTIFIERS 65ma list $1.50 e0..$1 (€)4—DIODE CRYSTALS IN34A . 

() 4—SELENIUM RECTIFIERS 75m C) 300 — RUBBER GROMMETS op va" 1D 3/10" . 
) 3— SELENIUM RECTIFIERS i50me,.........- $1 ) 100 — ASST. CERAMIC CONDS. best types ...$1 
() 3— SELENIUM RECTIFIERS 2 C) 100 - TOP nee 4 — CONDS, .0022-200v . .$1 
 2= SELENIUM RECTIFIERS 300m ~) 100 - TOP BRAND Mica Conds. 10000mmr-500v $1 
() 2— SELENIUM RECTIFIERS '—*50™« ©) 100 - CERAMIC CONDENSERS 1500 mmf-500v.$1 


RC-121 STEREO GARRARD CHANGER ; one $29. 97 UNIVERSAL 90° FLYBACK TRANSFORMER $5.24 
RC-88 STEREO GARRARD CHANGER 4 cpcoa .44.62 UNIVERSAL 110° FLYBACK TRANSFORMER 5.24 
c-98 vane GARRARD CHANGER ¢ cpecd- - 17” TV M gray 1394" x 1714” 1.49 
21° TV MASK gray 18” «x 22%” 

23” TV MASK gray 18” x 2219” 

21” or 23” TV —* GLASS 18” x 221%".. 

24” or 27” TV MA SK gray 21” x 26” acc 

24” or 27” TV SAFETY GLASS 21” x 26” .. 


UNIVERSAL 70° FLYBACK TRANSFORMER rey 
“GOLD MEDAL” #2430-B 


TECH-MASTER for 1960 % WORLD'S MOST POWERFUL TV CHASSIS 


COMPLETE ready ¢o operate (less CRT) 90° $175-85 * 110° $182.69 Catalog on request 
TUBULAR CONDENSERS—85°C top ouatity—Equally 2s good for Radio or TV work 


-0047-400v, .01-400v, .02-400v, .047-400v, .001-600v, .0047-600v, .01-600v, .02-600v, .03-600v 5¢ ea 
-1-400v, .25-400v, .47-400v, .047-600v, .1-600v, .25-600v, .001-1000v, .0047-1000v, .01-1000v, 8¢ ea. 
-039-1000v, .047-1000v, .1-1000v, .007-1600v, .03-1600v, .05-1600v, .005-3000v, .001-6000v, 14¢ ea. 


ELECTROLYTIC CONDENSERS—85°C 1-sov, 1-150v, 2-350v, 25-50v,.8-150v 19¢ 


20/20-150v, 50/30-150v, 40-150v, 10-450v, 20-450v, 30-450v, 40-450v, 60-450v, 80-450v 


CARBON RESISTORS —Regular factory stock in Stackpole, Speer, etc. 
V2 WATT 10% 10, 39, 47, 100, 120. 150, 270, 330, 390, 470, 560, 680, 820, Ik, 18000... 
V2 WATT 10% 2700, 3300, 3900, 4700, 5600, 6800, 8200, 10k, 15k, 18k, 22k, 27k, 33k2... 
Va WATT 10% 39k, 47k, 50k, 56k, 68k, 82k, 100k, 120k, 150k, 180k, 220k, 270k, 330k2.... 2¢ 
V2 WATT 10% 390k, 470k, 560k, 680k, 820k, 1, 1.2, 1.5, 2.2, 6.8, 10, 15 MEGO...... 2¢ 
1 WATT 10% 3.3, 10, 39, 100, 120, 150, 330, 470, 560, 680, 820, Ik, 1800, 2700, 47002... 3¢ 
1 WATT 10% 6800, 10k, 15k, 18k, 22k, 27k, 33k, 39k, 47k, 68k, S2k, WOOk, 150k, 470k, 680k2 3¢ 
2 WATT 10% 18, 22, 82, 100, 180, 2200, 3900, 4700, 6800, 8200, 18k, 22k, 100k, 470k2.... 4¢ 


WIREWOUND RESISTORS s-sw, 16-10w, 20-10w, 47-5w, 100-5w, 140-Sw, 220-5w. 16¢ 
280-10w, 390-5w, 470-Sw, 500-10w, 680-10w, 820-Sw, 1K-Sw, 1K-lOw, 1500-5w, 2K-lOw....16¢ 
2500-Sw, 3K-10w, 4700-Sw, 5K-lOw, 6K-10w, 7K-10w, 8200-Sw, 10K-Sw, 15K-Sw, 22.5K-l2w.. .16¢ 
CERAMIC CONDENSERS 1, 2, 3, 5, 6, 10, 22, 25, 47, 50, 51, 56, 82, 100, 120, 150 mmr .. 3¢ 
CERAMIC CONDENSERS 220, 250, 270, 330, 470, 1k, 1200, 1500, 2k, Sk, 6860, 10k mmr..... 3¢ 
MICA CONDENSERS 5, 25, 50, 60, 68, 75, 100, 120, 150, 220, 270, 330, 470, 510 mmr .... 3¢ 
MICA CONDENSERS 560, 680, 620, Ik, 1500, 2k, 2500, 3300, 4700, 6k, 6800, 8k, 10k mmg 


i—65ma 


G.E. STEREO DIAMOND CARTRIDGE <«cc7.. 
110° TV CONVERSION KIT aii Essential Parts 
90° TV CONVERSION KIT ati Essential Parts. 
70° TV CONVERSION KIT aii Essential Parts. 


o & 
. &e 


oo 3¢ 


—DX-16 Super Deluxe TY KIT 


70° or 90° — operating pi 17”, 21", 24" and 27” PICTURE TUBES 
% Produces a 16-Tube Chassis with 30-Tube performance. 
% Latest Intercarrier Circuitry and Multi-section Tubes. 
*% Standard Neutrode Tuner for Selectivity & Fine Definition. 
*% All Video and LF. Coils factory pre-aligned and tuned. 
% Large 250ma Power Transformer for dependable service. 
% 12” Speaker or Twin-cone 6” x 9” Speaker. 


Includes LIFE-SIZE step-by-step Building Instructions 
Most Up-To-Date and Practical Course in Television 


COMPLETE KIT 
with SET of WESTINGHOUSE TUBESSQ) 9.49 


4—6CB6, 6U8, 6TS, 6C4, 12BH7, 6SN7, 6BO6, 6W4, 6KE, 
Oe wie or os. 1X2B, 5U4. 6BN4, 6GC8, incl. in the Tuner (less CRT) 











Also sold on EASY-PAYMENT-PLAN Buy LIFE-SIZE instruction—$9 .49_ana buy Parts as you build. 
YOuR 


BUILD cw. CABINET <x: TV CHASSIS 


Comparable to the type that Top Mfrs. use on high priced TV sets. 
CABINET KIT with 90% of the job done, includes— 
FRONT SECTION in Solid Mahogany, Walnut or Blond Ko- 
rina. TOP, SIDES, BACK, MASK, SAFETY GLASS, ETC. 
And EASY-TO-FOLLOW ASSEMBLY INSTRUCTIONS 


Front, Top and Sides supplied in a oS age Piano Finish @ Knob panel 
undrilled @ For matching Mask fy type or number of CRT used. 
me price—Mahogany, Walnut or Blond. (Shipping weight 36 Ibs.) 


21° CABINET KIT ws» 526" 





23” TV Cabinet Kit . . $28.47 





24” or 27” TV Cabinet Kit..$38.47 24” or 27” Front Panel Assembly . . $24.87 





—RAMBLER TRANSISTOR RADIO...with *100° ORDER 
—UNIVERSAL UTILITY TESTER......with *20° ORDER* 
—SURPRISE GIFT....with every ORDER of *5” or over 


“ONE DOLLAR:., 
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1—3” PM SPEAKER ¢4 
alnico #5 magnet 

i—4” pm OPaAnes 
aintco nce So 
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CONTROLS t 
100—VOLUME CON $1 
TROL HEX NUTS 
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s eer ir a 
PLU $1 


10—SETS PHONO 


4 PLUGS and PINJACKS $1 


2—$2.50 SAPPHIRE 
NEEOLES 

20—ASST 
LIGHT ; 


$1 
$1 


PILOT 


se et 34 —s ;$1 


— 25—ASS'TED CLOCK 


4 SWITCHES $15 wo 


SO—ASST TERMINAL ¢4 
STRIPS 1 3, 4lug 


20 ASeORTES een $i 


SHIELDS 
KNOSS. © si 
$1 
$1 
$1 
»$1 


3—TOGGLE SWITCH 
ES spst, dpdt, et« $1 


nano 
ew & pu 
100—ASSORTED 
KNOB SET-SCREWS 
25—ASS'TED RADIO 
DIAL POINTERS 
RADIO KNOBS 
15—ASST. ROTARY 


6—-SLIDE SWITCHE 
ap we ~ — a] $S$i 


50—ASST SOCKETS 
; v. & mature 94 


S-—TY CRT SOCKETS ¢7 


—TVv ase eS. LEADS ¢ 
a o $1 


LJ CONDENSERS 30 kv 
) SockeT 


LJ Sockers 


— COIL IR4AG 


| 50 
best 


HANDY WAY vO, ORDER 
a 


new copy of this 


ON SMALL ORDERS—Inciude 
will be refunded 


Tv roth ey 
CONDENSE ers 


2—TYV CARTWHEEL 


$1 
$1 
, $1 


$i 
20—ASST. TV noes 
ESCUTCHEON $1 


25—ASST saneaen 
COILS popula es $1 


1—RCA SYNCHRO $i 
GUIDE COIL 2 206R1 


i—RCA SYNCHROLOC $i 
coll 2206Ts 
1—STANDARD AGC $i 
1—RATIO DETECTOR 
col. 4.50 $1 
3 gt DETECTOR $i 
200—SELF FAPPING 
SCREWS «x $1 
TERM'L STRIPSCY 


$1 


3—HV secre ee 
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3— HV Seerieten 
x2 t 
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FIER 750 ma 5 ¥ 
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i—IN6o $1 


3—SELENIUM RECT 
oma & 11 $1 


ems w 
orde 
ad for re 


Larger 


100—ASST. 12 WATT 
RESISTORS some 50 


70—ASS'TED 1 ay 
RESISTORS some 


ae oiitons ~ WATT $1 
SDETe $1 


25—ASST 
50—ASST TUBULAR GT 


20-T' 
DENS 


circuit 
CONDENSERS 
BENSERS .047-000¥ $1 
DE ENSERS a7 fo0¥ $1 
Sens 001-1000" 9 
SENSERS “OUS-c00v So 
oes Sie $1 
DENseRs as-co0v 90 
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dono soasoy | SR 
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% SA 
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wir v.duty 
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i170 mmat Sb 
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x in square is sufficient); 
~ You will receive a 


for postage, excess 
shipped express collect. 


TELEPHONE 


BROOKS RADIO &TV CORP., 84 Vesey St., vept. a,New York 7, N. Y. ets, 


AUGUST, 1960 
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"We have been in radio since 
1924 and we know the value of good 
pictorial and schematic diagrams. 
We have a crew of 10 technicians and 
they know of nothing to compare with 
PHOTOFACT. They just feel there 
is no other.” 
—C. J. Van Akkeren 
Van's Radio & Television Service, Inc. 
Sheboygan, Wisc. 


Service Technicians! YOU EARN MORE... 
YOU RATE with the public when you own 
the PHOTOFACT service data library! 


HOW TO STAY AHEAD... 


Yes, the truly successful Service 
Technician$ are those who own 
thecomplete PHOTOFACT Library, 
who can meet and solve any re- 
pair problem—faster and more 
profitably. And these men keep 
ahead because they're on a Stand- 
ing Order Subscription with their 
Distributors to receive all new 
PHOTOFACTSas they are released 
monthly. (They're eligible for the 
benefits of membership in PEET, 
too—see below!) 
ONLY $10 DOWN puts the com- 
plete PHOTOFACT Library in your 
shop—and you have up to 30 months 
to pay. See your Sams Distributor 
today, or write to 
Howard W. Sams 


You enjoy maximum earnings as the 
owner of a complete PHOTOFACT 
Service Data Library! It’s inevitable, 


because no matter how expert you are, 
you can always save more time on 
any job, get more jobs done daily— 
EARN MORE, DAY IN AND DAY OUT... 

What’s more—as the owner of a 
complete PHOTOFACT Library, you 
know your customers’ sets best. You 
can actually show each customer you 
have the PHOTOFACT Folder covering 
his very own set. Result: You command 
public respect and acceptance which 
paves the way to more business and 
earnings for you. 


NOW IS THE TIME TO JOIN 


THE POWERFUL NEW PROGRAM [ 


FOR QUALIFIED TECHNICIANS ; MOWARD W. SAMS & CO., INC. 
if you now own a PHOTO- 1726 E. 38th St., Indianapolis 6, Ind. 


FACT Library or plan to own 0 Send me full details on the new “PEET” Program. | 
one, you can apply for mem- | 5 send full information on the Easy-Buy Plan and Free 








| to “proof of loss. 


bership in “PEET.” It's the 
first industry program really 
designed to build powerful 


public acceptance for the ‘ 


Service Technician who qual- 
ifies. Builds enviable prestige 
and business for its members. 
Benefits cost you absolutely 
nothing if you qualify. Ask 
your Sams Distributor for the 
“PEET" details, or mail cou- 
pon today. 


File Cabinet deal. 


0 I'm interested in a Standing Order Subscription. 
0 I'm a Service Technician 1 full-time; 0 part-time 





My distributor is 


Shop Name. 





Attn: 








Address. 





City Zone___State 
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shoe 
NEWS 


TV CLINIC 
Texas Electronics Association Inc. 
will hold its eighth annual TV Clinic 
in Houston this year. The dates are 
Aug. 5, 6 and 7. There will be speakers 


| on all phases of management and tech 


nical know-how. The management | 
gram will be conducted by specialists 
from the Business Administration 
School of the University of Texas 

The latest in test equipment, compo 
nents, TV sets, radios, tape and hi-fi 
gear will be exhibited. 

The sessions will be held at the Sha 
rock Hilton Hotel, which has set 
more than 200 rooms at special cor 


| tion rates. A program of entertair 
| has been planned for the ladies, 


baby sitters will be available. 


SEE YOUR AGENT! 


On Jan. 7, 1960, one of the 


| firms of Television Service E) 


(Kansas City, Mo.) was burgla 


| the extent of $1,400, according 


Supreme Effort, the TSE ma 
While this in itself is not unu 
point worth noting is that th« 
of the shop is still trying to settl 
his insurance company. 

TSE checked into the matte 
tacting the insurance-company 
ers. They were told that ther« 
doubt that a loss occurred and t} 
policy is supposed to cover such ; 


| TSE was also told that they wer« 
| to arrive at a settlement that 


satisfy the terms of the policy 
” 

According to the adjuster it nec 
essary to prove (through invoices) that 


each item covered was purchased 


then prove (through sales records) tha 
the item was not sold. 
He stated specifically that inventor 


| records are not considered adequat 
| prove possession, even when reconciled 
| with purchase and sales records since 


the inventory. In many instances, the 
proof would have to consist of a com 
plete audit of all business transactions 
since the company was founded (and 
even then there could be certain items 


| not covered). 


The Supreme Effort comments that 
the cost of such an audit might be 
greater than the loss involved. It rec 
ommends that all technicians go ove) 
their insurance policies with their agent 
and attorney. You may not have the 
coverage you think you have. 


TRAINING PROGRAM 
A 5-day refresher course in meter 
repairs has been announced by Weston 


RADIO-ELECTRONICS 





TECHNICIANS’ NEWS (Continued) 


Instruments Division of Daystrom Inc. 
The course, keyed for experienced 
instrument repair technicians, will take 
place in regular plant production areas. 
It will involve intensive training in 
assembly and casing of small instru- 
ments, assembly calibration, checking 
and calibration of large instruments. 
Information on special tools and equip- 
ment will be supplied. Instruction is 
free, but the technician must pay for 
all other personal charges. Those inter- 
ested are asked to write to Daystrom 
Inc., Weston Instruments Div., 2530 
Polk St., Union, N. J. 


ny AHNHTVEVET HRSG 41ST 


HAVE YOU APPEARED? 
RADIO-ELECTRONICS is publishing a list of known 
service associations in North America. Areas covered 
so far (in the order they appeared) are: Pennsyl- 
vania, New York, Ohio, lowa, North Carolina, 
Kansas, Arizona, Michigan, California, Ontario 
(Canada), Massachusetts, Missouri, Minnesota, Flor- 
ida, Montana and Oregon. The listings started in 
the August, 1959, issue. /f you belong fo an associa- 
tion that has not been listed, let us know about if. 
We have no way of knowing that your organization 
exists, unless you tell us. 

States that seem reluctant te admit they have any 
activity are: Arkansas, Connecticut, New Hampshire, 
Oklahoma, Rhode Island and especially Texas. We 
have heard nothing from Alaska and Hawaii. 

To list an association or to find out the name of 
the one nearest you, write to: Associations Editor, 
RADIO-ELECTRONICS, 154 W. 14 St., New York II, 
N.Y 

OREGON 
RADIO & TELE VISION 
DEALERS ASSOCIATION 
James W. Fletcher 
1351 Willamette 


ugene 


SOUTHWESTERN 
OREGON TV & RADIO 
SERVICE ASSOCIATION 
Clyde DuPuis, secretary 
333 S. Broadway 

Coos Bay 


NORTHWEST 
ELECTRONIC 
TECHNICAL 
ASSOCIATIC N 
»hn C. Whitesides 
1233 S. E. 44 St. 


Portiand 15 


OREGON TELEVISION 
SERVICE ASSOCIATION 
retary 


RADIO TV SERVICE 
ASSOCIATION OF 
COTTAGE GROVE 
Edward J. Copple 
1117 E. Main St. 
Cottage Grove 


TELEVISION & RADIO 
ASSOCIATION OF 
KLAMATH FALLS 
Rolfe Lungreen 

509 Commercial 
Klamath Falls 


TELEVISION APPLIANCE 
ASSOCIATION 


oe E. Watts 


TELEVISION 
TECHNICIANS 
ASSOCIATION OF 
TILLAMOOK 

8. L. Greeson 

2108 Bth St 


amook 


TUALATIN VALLEY 
TELEVISION 
ASSOCIATION 
Norn Herman 
P.O. Box § 
Aloh 


TVTVA) 


WEST END 
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CONVENTION REMINDER 
The annual NATESA convention will 
be held Aug. 19 to 21 at the Sheraton 
Towers Hotel in Chicage, Ill. 


AUGUST, 


1960 


TEAM’S NEW OFFICERS 

The Electronic Association of Mis- 
souri has elected Art Mayer their presi- 
dent; Robert Lucas, vice president; 
Herman Wolfe, secretary-treasurer; 
Tom Dooly, recording secretary, and 
A. Payne, sergeant at arms. A. Payne, 
“Beaver” Beeson, W. C. Pecht (editor, 
TEAM News), and C. W. Omohundro 
were elected directors. 


BONUS, TRAINING PLANS 


Montgomery Ward & Co. has ex- 
panded its service program to include 


a bonus plan for TV and appliance | 
technicians. The company has developed | 
different | 
types of repair jobs. Each job is allotted | 


a time-allowance system for 


a certain number of “performance 
credits,” with each credit being equal 


to 1 hour’s work. The figures used to | 


set up these allotments were obtained 
from company repair-service records. 
Any technician who earns more than 
his assigned number of credits (a 40- 
hour week represents 40 credits) re- 
ceives a bonus. A 40-hour-per-week 
man with 50 credits gets $10 bonus. 

The plan takes into account can- 
celled calls, excess travel time, wrong 
addresses and two-man calls. 

In addition to the bonus plan, the 
company has instituted a_ training 
program that will cover eight major 
mechanical and electrical lines repre- 
senting about 95% of all serviceable 
items. These include television; refriger- 
ation, laundry, radio and hi-fi equip- 
ment; heating and cooking equipment, 
water systems, gas engines and electric 
housewares. 

Every Ward technician will receive 
at least 1 week’s 


WCATT ELECTS 

The Worcester County Association 
of Television Technicians (Mass.) has 
elected as president Clem Daigneault, 
former secretary. Other officers include: 
Dave Ballou, vice president; 
koski, secretary, Art St. Pierre, treas- 
urer, and Al Stark, business agent. 


ESFETA MEETS AUG. 7 
The next ESFETA meeting will be 
held on Aug. 7 
vene at 10:00 a.m. For the exact loca- 
tion, write to Melvin Cohen, corre- 
sponding secretary, Rural Delivery 1, 
Hudsons Falls, N. Y. 


TECHS, DISTRIBUTORS AGREE 

Independent service dealers and 14 
parts distributors in the Philadelphia 
(Pa.) area have come to an agreement 


on handling the problem of wholesalers | 
The dis- | 
tributors have agreed to the following: | 

Discourage retail sales by charging | 


selling to the general public. 


retail prices to nontechnician customers 


and crediting the technician nearest the | 
customer’s address with the price dif- | 


ference. 

All cash-purchase slips will now con- 
tain the name and address of the 
purchaser. 

Part-time servicers are encouraged to 





training during 1960. | 


| cuitry and the components used 


Ed Sul- | 


| nician, engineer, 


| written and supported by illus- 


at Buffalo. It will con- | 


GREAT NEW 
SAMS BOOKS 


“Tube Substitution Handbook” 


Compiled Py emneinecring staff 
of Howard Co., Ine, 
Lists over 1500 American receiv- 
ing tubes, including more than 
300 which can be replaced by 
pay an receiving tube types. 

ts 400 picture tubes; 179 
i types that can be re- 
placed by American tubes, and 
78 receiving tubes replaceable by 
industrial types. Includes help- 
ful facts on tube substitution 
Invaluable reference for techni 
cians. a, 54 x 84” size 
Only. 


“Practical Transistor Servicing” 
by William C. Caldwell 


The latest word on how tran- 
sistors and transistor circuits 
operate—shows how to signal- 
trace and diagnose portable and 
auto-radio troubles. Tried and 
tested procedures are based on 
the premise that “time saved is 
money earned.”’ Concentrates on 
the practical in 8 fact-filled chap- 
ters: tells clearly how transistors 
work; describes circuit compo- 
nents and their functions; shows 
how to isolate troubles; indicates 
normal transistor voltages and explains meanings 
of defective voltages; tells how to test transistors; 
shows how to troubleshoot auto radios; gives actual 
case histories. Profusely illustrated; 6}4x8}5" $995 


Only 
“Rapid Printed Circuit = 
by G. Warren Heath 


Printed circuit boards, now be 
ing used in more and more elex 
tronic devices, can be a heada« 

to the technician unless he un 
stands their function and hov 
repair them. This practica 
avoids complicated theory 
clearly describes and illustrates 
the fundamentals of printed cir- 


by various manufacturers. Serv 

icing and repair techniques and 

the various types of defects likely 

to be encountered are listed in alphabetical 
order for easy reference ¢ x 844". Only.... 


$195 


“Electronic Tips and Timesavers” 


by John Comstock 


Includes over 300 ingenious time- 
and money-saving tips—solving 
just about any problem the tech- 
builder or ex- 
perimenter might face. Simply 
trations, these bench-tested hints 
will save you much effort and 
frustration. You'll want to keep 
this book handy for constant ref- 
erence use. Eight sections include 
tips on bench and field servicing, 
shop and truck equipment, 
soldering, tools, test me nt, Ss 
and experimentation. 54% x 844". 


HOWARD W. SAMS & Ci 


Order from your Sams Distributor today, 
or mail to Howard W. Sams & Co., Inc., Dept. H-20 
1720 E. 38th St., Indianapolis 6, Ind. 


Send me the following books 
“Tube Substitution Handbook" (TUB-1) 
“Practical Transistor " (PTC-1) 
“Rapid Printed Circuit Repoir” (PC-2) 
“Electronic Tips and Timesavers” (TSC-1) 
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RADIO+TV>+ HI-Fl*» HAM+ BROADCA *INDUSTRIAL+LAB 


RCA KITS 


FOR VALUE, QUALITY AND PERFORMANCE! 


VOLT-OHM-MILLIAMETER 


only $29-95° (includes batteries, probe and cable 
with slip-on alligator clip, ground lead and clip, as- 
sembly and operating instructions) (available factory- 
wired and calibrated—only $43.95*) 


Exclusive features make this RCA VOM kit the buy of a life- 
time! Extra 1-volt and 0.25 volt (250 mv) ranges for wider 
usage in transistor servicing—new handle clip accommodates 
probes and test leads for extra carrying convenience. Assem- 
bles in a breeze! 


FEATURING: ohms-divider network fuse-protected - easier-to- 
read scales + extra-large 51% inch meter - polarity reversal 
switch + excellent frequency response - full-wave bridge 
rectifier + low circuit loading + standard dbm ranges. 


SPECIFICATIONS: Input Resistance—20,000 ohms per voit on DC; Bees ohms per voit on AC - 

Accuracy—+ 3% DC, + 5% AC (full scale) - Regular Scales 2.5, 10, , 250, 1000, 5000 voits, AC 

and DC; 50 pa 1, 10, 100, 500 ma, 10 amps (DC) + Extra Scales—250 mv. pau 1 volt (de) . Frequency 

Response— AC- flat from i0 cycles to 50 Ke (usable response at 500 Kc) + Ohms—3 ranges: Rxl— 

eos ge Rx100 (0-200,000 ohms); Rx10,000 (0-20,000,000 ohms) + Dimensions—W. 5%”, 
H. 6%", D. 3%" 


3-INCH OSCILLOSCOPE 


95° 

only $79 (complete with Low-Cap, Direct Input 
Probe and Cable) (also available factory-wired and cali- 
brated—only $129.95") 


The first ‘scope kit with “get-up-and-go!"" Use it for practically 
everything—video servicing, audio and ultrasonic equipment, low 
level audio servicing of pickups, mikes, pre-amps, radios and 
amplifiers, troubleshooting ham radio, hi-fi equipment, etc.—and 
you can take it with you, on the job, anywhere! 


FEATURING: voitage-calibrated frequency-compensated, 3 to 1 
step attenuator - scaled graph screen and calibrating voltage 
source for direct reading of peak-to-peak voltages + ‘“‘plus- 
minus” internal sync...holds sync up to 4.5 Mc «+ shielded in- 
put cable with low capacitance probe included - weighs only 14 
pounds + includes built in bracket to hold power cord and cables. 


SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)—Sensitivity, 3 rms mv/inch; Bandwidth, 
within —3 db, 20 cps to 150 Ke + Vertical Amplifier (Wide Band Position)—Sensitivity, 100 rms mv/ 
inch; Bandwidth, within —3db, 5.5 cps to 5.5 Mc + Vertical input Impedance—At Low-Cap cabie 
input ...10 megohms, 10 wuf (approx.); At Direct-cable input...1 megohm, 90 wuf (approx.) - Sweep 
Circuit—Sawtooth Range, 15 cps to 75 Kc; Sync, external, + internal; Line Sweep, 160° adjustable 
phase. 





RCA WV-77E (K) 


VOLTOHMYST*° 


9 g 
only $29 5 (also available factory-wired and calibrated 
only $43.95°) 


Think of it—an RCA VoltOhmyst Kit at this low, low price! You get 
famous RCA accuracy and dependability, plus the easiest to assem- 
ble kit you've ever seen! 


FEATURING: ohms-divider network protected by fuse + ultra-slim 
probes and flexible leads + sieeve attachment on handle stores 
probes, leads, power cord « separate 14 volts rms and 4 volts peak- 
to-peak scales for accuracy on-low ac measurements - front-panel 
lettering acid-etched. 


SPECIFICATIONS: Measures: DC Volts—0.02 volt to 1500 volts in 7 

overlapping ranges; AC Volts (RMS)—0.1 voit to 1500 volts in 7 over- 

lapping ranges; AC Volts eT voit to 4000 volts in 7 overlapping ranges; Resistance— 
from 0.2 ohm to 1000 a s in 7 overlapping ranges. Zero-center indication for discriminator 
alignment + Accur. % of full scale.on dc ranges; + 5% of full scale on ac ranges + Fre- 
quency Response—flat within + 5%, from 40 cycles to 5 Mc on the 1. 5, 5, and 15-voit rms ranges and 
the 4, 14, and 40-volt peak-to-peak ranges + Input Resistance—standard 11 megohms (1 megohm 


resistor in probe). *User Price (Optional) 


RADIO CORPORATION OF AMERICA 


ELECTRON TUBE DIVISION HARRISON, N.J 











TECHNICIANS’ NEWS (Continued) 


obtain and use tax numbers from the 
state. 

High-fidelity users will pay retail 
prices for replacement parts and sup 
plies. 

All advertising literature mailed 
service dealers will be in sealed en 
velopes, not open flyers. 

Distributors will discontinue Yellow 
page advertisements and use only bold 
face listings. 

Morris Green, president of Almo 
Radio Co., Inc., said: “We recognize the 
problems faced by the servicemen, ar 
feel we just can’t turn our head away 
We feel we’ve come up with a prett 
good tentative solution. We hope the 
retail customers will begin to realiz 
they can get the same price breaks 
service dealers as they can... by 
This will not be accomplished overnight, 
but we feel we have a good start. W« 
also hope the agreement sets a patt« 
for the industry at large to follow. 


HEADS LICENSE COMMITTEE 
Daniel Hurley has been appointed 
to head the Empire State Federation of 
Electronic Technicians Associations In 
License Committee by Irving Toner, 
ESFETA president. All unaffiliated 
technicians in New York State a 
urged to contact Mr. Hurley at 410 
Florida Road, Syracuse, N. Y. He 
be glad to receive your suggestio 
will keep you informed on the lice 
bill’s progress. 


TESA TO EDUCATE PUBLIC 
The Television & Electronic Ser, 
Association of Greater Buffalo, In 

(N. Y.) has launched a campaigr 
educate the public on “what to look f 
in fair and honest treatment” by tecl 

nicians. 

“Not all television repairmer 
gyps, and we want people to know 
protection they can receive by dea 
with a member of the association,” said 
Edward J. Danaher, vice president 

During the past year, 2,000 com 
plaints against technicians in the Buf 
falo area were made to the Better 
Business Bureau. 

A BBB spokesman said the associa- 
tion has been helping to adjust con 
plaints. He also said: “Many of ow 
calls are from people with older TV 
sets. Their repair bills run up to $50.” 


INTERFERENCE SOURCES 

Two of the major sources of tele 
vision and radio interference are de 
fective (or forgotten) heating pads and 
electric blankets, according to Herb 
Pinkham and Bob Campbell, troub! 
shooters for Puget Power and Cit) 
Light, respectively. TSA Service News 
(TSA King County, Washington) re 
ports that the interference can tak« 
several forms, but generally is pulses 
of buzz type noise. 

The offending article is usually in the 
house, but may be as far as a block 
away. Occasional cases may be found 
where a person uses a heating pad and 
then puts it away, plugged in. END 


RADIO-ELECTRONICS 





PLASTIC CUP CURES CORONA 

In some sets (particularly Admirals), 
strong corona discharge between the 
high-voltage rectifier’s cap and nearby 
areas of the high-voltage cage is diffi- 
cult to correct. A simple solution to the 
problem is to invert a plastic drinking 
cup over the tube. This trick works 
where corona dope fails. Any plastic 
drinking cup that fits can be used. Fas- 
ten it to the chassis near the base of 
the tube with plastic tape—John A. 
Comstock 


AUTO GENERATOR NOISE 

When uhf receivers (part of a com- 
munications system operating on the 
public service frequencies) are in- 
stalled in late-model cars, one of the 


0.006 uf MICA 


FASTEN TO 

GENERATOR 

GROUND 

SCREW 
SHORT FLEXIBLE WIRE 


FASTEN TO 
GENERATOR 
ARMATURE 
TERMINAL 
TO REGULATOR ARM - 


COPPER STRIP J 





most frequent causes of noise is the 
ear’s generator. The ordinary 0.5-uf 
generator capacitor is seldom any help 
since this type filter is not effective at 
uhf. 

The filter shown in the diagram elim- 
inates this trouble. It consists of a 
choke coil wound on a 6-inch length of 
l-inch dowel. It is made up of 18 turns 
of No. 12 wire. A .006-xf mica capacitor 
is used as the bypass. 

The choke will handle the output of 
the ordinary generator. Its winding 
spacing should be about the diameter 
of the No. 12 wire.—A. G. Sydnor 


ADMIRAL 122BX12 

A bowling-alley proprietor thought 
his TV set was a silver lining to the 
damp, rainy day clouds that kept a few 
patrons around, But when the picture 
on the set developed a silver lining on 
damp days he was quite understand- 
ably perturbed. The outside technician 
changed all tubes in the tuner, if and 
pix detector stages to no avail. Then 
he pulled the chassis. 

In the shop the set proved a dog to 
service. A perfume atomizer was used 
to dampen various sections under the 
chassis to produce the symptom. 

The silvery picture was caused by 
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you have the 
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PAS-2 $59.95 kit, $99.95 assembled 


BEST! 


The new Dynakit Stereophonic Preamplifie: 
quality features which you require for the finest 
ity reproduction. This handsomely styled cont 
model of classical quality and contempora 


BEST IN EVERY WAY 





In either kit or wired form, the new 
Dynakit Stereo Preamp represents 
both the finest quality and the finest 
value available. It utilizes the basic 
circuitry of the famous Dynakit 
monophonic preamplifier without 
compromise of quality. This circuit 
has the lowest possible distortion, 
an absolute minimum of hum and 
noise, superior transient response, 
and every other attribute which can 
contribute to natural, satisfying 
sound quality. 

Dynakit’s basic philosophy of sim- 
plicity of layout and contro! action, 
along with impeccable performance, 
is well exemplified in the design. 
Every useful function is incorpo- 
rated, but the operation of the unit 
is not complex since the controls 
are arranged and identified in a 
functional manner. Operation of 
controls and switches is smooth, 
noise-free, and non-interacting. The 
unit is a pleasure to assemble, a 
pleasure to operate, and a pleasure 
to hear. 

It is not necessary to spend a lot 
of money to have the best sound 
available. Dynakit equipment has 
no compromises in quality. It is 
designed to be the finest and to be 
used by those who are not satisfied 
with less than the best. We suggest 
that you listen to it at your Hi Fi 
dealer, or write for our brochure 
which gives complete specifications 
on all Dynakit high fidelity compo- 
nents. 


DYNACO, INC., 
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ib 10 cps to 40 kc 
r ess than .05% 
ted by settings of 
sre wave perform 
gly fine transient 
naudible at nor 
permits opera- 
millivolt in- 


n critical equal- 
ontrol compo- 
absolutely fiat re- 
yhest quality plastic 
conserva- 

hassis and 
unchanging 

on all parts 


Greater Flexibility 


7 stereo inputs on ones) provide 
for all present a irces Special" in 
put provides pt pecial equalization 
haracteristics. Prov f tape head, tape 
playback amplifie im ring tape record- 
ngs independent Is for each chan- 
nel. Exclusive Dyna ‘Blend’ switch to control 
stereo separation feedback scratch filter 
takes out the hash es in the music. Rear 
panel ac outlets enable switching other compo- 
nents with prean ff switch. Self-powered 
(with dc heate y) permits use with any 
amplifiers 


a nig arance 


cice of b« ” brown textured 
finish cover. S ed front panel. De- 
signed by Ra prominent industrial 
Require y t 3% panel space 

eadily rm ted any thickness of 

PP puxiliary mounting 


Easiest snonene 

About 8 hour averag ssembly time—from one- 
third to one-fourth that of other kits. Assembly 
speeded by use embled printed circuit 
boards plus ult mple and accessible layout 
of parts. Complete pictorial diagrams included 
plus step-by-step instructions so that no techni- 
cal skill is required Iso available fully wired 
and individually tested 


POWELTON AVENUE, PHILA. 4, PA. 


DYNACO., PHILA 





exact replacement STANCOR TRANSFORMERS 
that do the job...and do it better 
FLYBACKS e YOKES ¢ POWER TRANSFORMERS 


Your distributor has them in stock—along with many other 
types and the complete line of Stancor Coils. Complete 
replacement listings in PHOTOFACTS and COUNTERFACTS. 


CHICAGO STANDARD TRANSFORMER CORPORATION 


8501 WEST ADDISON STREET * CHICAGO 18, ILLINOIS 


TV TUNERS OVERHAULED 


90 
ALL "3 sq95 weit, 


MODELS NET UHF ‘VHF $19.90 


SAME DAY SERVICE 


ON POPULAR TYPES—48 HOURS ALL OTHERS 























Overhaul charge includes labor and minor parts; tubes and 
major parts are extra at net prices. 
Tuner to be overhauled should be shipped complete; include 
tubes, shield cover and any damaged parts. Quote mode! 
and state complaint. Pack well and insure. 

WE WILL SHIP C.O.D.—F.0.B. CHICAGO OR TORONTO 


Castle TV Tuner Seruice 


5710 N. WESTERN 136 MAIN ST. 
cuicaco 45, nt U.S.A. * toronto 13 CANADA 








TECHNOTES (Continued) 
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video overload produced by low ag 
voltage. The age at the tuner showed 
as much as 2 volts positive. The grid 
lead to the 6BZ7 was connected to the 
vtvm through a 47,000-ohm isolating 
resistor. The grid was 3.2 volts posi 
tive. A new 6BZ7 gave approximately 
the same reading. 

The tuner’s side plate was removed 
and the interior searched with a den 
tist’s mirror and flashlight beam. Cor 
siderable grime was noticed, particu 
larly on neutralizing capacitor C120 
(3.0 wef). Resistance readings betwee: 
socket pins 1 and 2 confirmed the sus 
picion of a leak from plate to grid. The 
capacitor was cleaned with rubbing al 
cohol on the end of a pipe cleaner. Re- 
sistance between pins 1 and 2 disap- 
peared. The symptom was cured. So, on 
a humidity-caused symptom, do _ not 
forget to humidify the tuner!—Lay 
rence Shaw 


FORD 74BF 

This hybrid had weak sound with 
only locals being received. On the bench, 
a signal tracer picked off normal recep 
tion at the transistor base, but not be 
yond that point. A voltage check showed 
zero potential between ground and the 
transistor’s collector. Closer examina- 
tion revealed a break, held intact by 
insulation, where the output trans 
former lead enters a terminal lug at 
tached to the collector. This luge was 
removed and a new one soldered to the 
lead before attaching it to the collector, 
as excessive heat can ruin a transisto) 
This repair restored the set to norma! 
operation. 

Transistor life after a breakdown in 
one of its circuits is often short, and 
always difficult to estimate. To avoid 
callbacks and customer ill-will, re 
place when in doubt. Because I didn’t, 
this one was back dead the following 
week.—Chase Bass 


ZENITH 7T04 

This AM-FM receiver was brought 
in one morning by the owner, who saiv 

something about a_ thunderstorn 
lightning. I plugged it in cautiously 
after checking the resistance across the 
plug with the switch on. To my su 
prise it played perfectly. Some other 
work needed doing so this set was left 
to cook. It played for several hours 
and I had almost decided that there 
was nothing wrong with it when | 
decided to turn it off and on a few 
| times to shock it electrically and pos 
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TECHNOTES (Continued) 
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sibly cause any failing components to | 


act up. When the set was turned off 


the speaker continued to hum. A look | 


at the tubes showed that the 35C5 


heater continued to glow dimly and, | 


suddenly, from down under the chassis 


came the glow of a tiny campfire. | 


Hastily the plug was pulled and the 


cheery glow under the chassis died out. | 


The reason for this strange behavior 
was a small two-section disc capacitor 
(C1) which has one section across the 
switch and one between the chassis and 
the other side of the line. The section 
across the switch had broken down and 
had a leakage resistance which was in 
series with the set when the switch 
was turned off. This current caused 
the defective capacitor to overheat and 
burn when the switch was in the orr 
position (see Cl-a in the diagram). 


This was one rare set which worked 


normally until it was turned off.— 
Alfred L. Hollinden 


CBS-COLUMBIA U3T602 

Whenever line voltage would fluctu- 
ate, the raster would momentarily col- 
lapse vertically. 

The trouble was eliminated by plac- 
ing a 100-ohm resistor in series with 
the grid lead of the vertical output tube. 
The resistor suppresses parasitic oscil- 
lation set up in the grid circuit because 
of changes in line voltage—J. R. 
Vought END 


50 Bears Ago 


In Gernsback Publications 





HUGO GERNSBACK, Founde: 


Modern Electrics 1908 
Wireless Association of America 1908 
Electrical Experimenter 

Radio News 

Science & Invention 

Television 

Radio-Craft 

Short-Wave Craft . 

Television News 











Some larger libraries still have copies of Modern Electrics 
on file for interested readers. 


In August, 1910, Modern Electrics 


The Oscillation Transformer, by M. A, 
Deviny. 

Wireless Communication As Applied to 
Railroad Lines, by Dr. Lee de Forest. 

Returns From Fight Sent By Wireless, by 
Ellery W. Stone. 

Measuring me For Condenser Capacities, 
by A. C, Marlowe. 

Automatic Key and Aerial Switch, by J. P. 
Davenport. 

Double Detector, by Edward B. Duvall. 

Non-Inductive Potentiometer, by H. W. 
Secor. 

New Wireless Telephone. 

New Marconi Connection. 
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and now... 


an independent tone arm 


that measures up to 


SHURE 


new safety for records 


a 


Surface wear is held to absolute minimum through flawless tracking made pos- 
sible by an ingenious and unprecedented combination of adjustments. Optimum 
static and dynamic balance, precise height, correct cartridge “overhang; and 
incredibly accurate stylus force are quickly achieved and easily maintained 


without guesswork. 
new sound from records 


Modern high-compliance, light tracking cartridges (Shure M3D compliance is 
4.0 x 10 * cm/dyne; 3 gm. tracking) require arm balance of a high order in all 

lanes to deliver ALL the sound, undistorted. The Shure arm pivots on drag- 
ood precision bearings. Precision adjustments assure optimum suspension and 
permanent balance, regardless of cartridge characteristics 


new simplicity in installation and operation 


Installs completely from top side of motorboard. Special cable a plug assem- 
bly eliminates hum problem, speeds up and simplifies installati Eliminates 
soldering. All you do is plug in one end of cable to tone arm, the other end to 
amplifier. Lock-on heads are instantly interchangeable. Direct ling stylus 
force gauge with instant disconnect, and “micrometer” counterweight assembly 


permit visual static balance checks. 


TONE ARM M232, for 12” records.............. 


TONE ARM M236, for 16” records 


$2995 net. 


$31.95 net. 


SHURE BROTHERS, INC., 222 HARTREY AVENUE, EVANSTON, ILLINOIS 


/ 











CARTOONS 


RADIO-ELECTRONICS pays $3.00 for good cartoon ideas 
and $15 and up for finished work. 


RADIO-ELECTRONICS 


154 West 14th St. 


New York 11, N. Y. 











A NOTE TO THE HI-Fi BUYER 
AIR MAIL us your requirements for 


an IMMEDIATE LOWEST PRICE QUOTATION 
omponents, Tapes and Recorders 


SHIPPED PROMPTLY AT LOWEST PRICES 
WRITE TODAY FOR FREE CATALOG 


AUDIO 714-R Lexington Ave. 
UNLIMITED New York 22, N. Y. 








CATALOG OF 

HI-FI,RADIO, TV 

PARTS & ACCESSORIES — 
yours fer the asking | 


Vidaire ELECTRONICS MFG. CORP 
idaire 44 CHURCH ST. + BALOWIN. N.Y 











If you are a career-minded Be ; S a liquid solution commonly used to 


touch-up noisy volume controls. In a 


engineer or technician ce ee matter of minutes the Carbon X dries 


F into a thin conductive coating around 
: the ground spring and eliminates the 
RE-DIRECT your aa arcing. This solution can even be used 
, to completely renew the conductive coat 


futu re aims to i ing on the outside of the CRT.—Georgs 


D. Philpott 


high standing "HINT FOR EXPERIMENTERS 


Electronic experimenters will find 


in NUCLEAR that ordinary window-shade brackets 


can have several useful applications 
F For example, in building experimental! 
E N G | N E E RI N G CRT COATING circuits they can be used as mounting 
_ Occasionally a service technician will GROMMET D> 

technology discover a TV set whose picture tube i~ 


has a defective aquadag coating. A CRT 
in this condition offers a poor ground 


Learn Nuclear Engineering Tech- | connection to the ground return spring, 
nology through an advanced sometimes resulting in arcing that dis- 


turbs vertical sync, causes noise specks 
home study program offered by in the picture, and a noisy discharge 
CRE! Atomics. Enrollment is when the voltage builds up enough to 
limited are to the chassis. This is not uncom- 
mon, but does present an evasive type 

ONLY A LIMITED NUMBER OF MEN of fault that is often overlooked. Often, Com 
will be accepted at this time for this this trouble occurs only on particularly f 
program of home study offered by | damp days, when the moisture content 
CREI ATOMICS, an expertly-staffed of the air permits a high-voltage dis- brackets for controls and as sta 

The Capitol charge through the air at the surface insulators for wires. If bare 

of the tube, between the coating and used, a small rubber grommet 
chassis. snapped into the “eye” of the bracket 

To remedy this situation, simply paint In most cases, the eye will have 
the peeled surface of the picture tube — od “zd by reaming 01 
with one or more coatings of Carbon X, 





GROMMET 


WINDOW-SHADE BRACKETS 
"STAND -OFFS” 


@) 


extension division of 
Radio Engineering Institute. 

U.S. Atomic Energy Commission 
states about the severe shortage of 
trained people in nuclear technology: 
“*., the immediate goal is to retrain, 





through short courses...those al- 


' 

ready grounded in traditional disci- Now you ll really know ° RECORDING TAPE 
plines.”” Through CREI Atomics you | how to use Tape Recorders 
Sa now combine your premnt ely | SS CILLOSCOPES! SV Deere 
nical education and engineering ex- LS Z, 1800" Restate (laste) 
perience with knowledge in nuclear Get this complete guide a Svein teen wane 
engineering and technology. The re- to using the handiest FRAY *Os ide eomranter not to rub of 
sult: increased career opportunities instrument of all! : 
and corresponding income advantages SE ; 

no now now to J 
as the nuclear field develops. tnesns: Bent gases. alent trou. 
Program of study includes— ble-shooting and tough realign- NOREL co 


ment problems They pin-point 

Nuclear Physics, Reactor Physics, Thermodynamics, troubles fast, adjust them quickly SPE AKE RS 
Reactor Technology, Reactor Controls, Instrumentation and accurately—and this famous 
for Reactor Control, Isotopes, Health Physics—many 346-page manual Secatin 8 saan Gis oP epenker, riginal lat 16.90, : 
other subjects methods they use. ; wn lg ite. Alb ons eo 
MODERN OSCILLOSCOPES ee ee 

get right down to earth in py megttons cotaker jee 
showing you where and bane end for speaker specifica- 
how to use these versatile pa, 
instruments. Particular at- nS OMMISSIONED ELECTRONICS CO: c. 
tention is paid to AM, FM = 
and TV alignment proced- 
ures. Every detail is ex- 
plained from connecting the 
"scope and setting its con- 
trols to adjusting compo- 
nents in the chassis being 
tested. Illustrated instruc- 
T tions teach you to analyze HI-FI COMPONENTS 
THI UPONT TAI TA patterns. Even includes 1-FI 
USE THIS COUPON TO REQUEST DETAILED CATALOG data on quantitative meas- -~% SLEEP LEARN KITS 
urements and use of ‘scopes , MERITAPE | UNUSUAL 
CRE! Atomics 1408-6 2 lab work, industrial elec- ” nen oaks high VALUES 

é ronics, atomic work and . quality recording FREE 

3224 16th Street, N.W. teaching. 370 illustrations, ' tape, in boxes or cans. | 1960 CATALOG 
Washington 10, D.C. Price $6.50. > DRESSNER, 69-02RE 174 St, Flushing 65, N.Y. 

Please send me complete information | PRACTICE 10 DAYS FREE 


about CREI ATOMICS. a~ ¢. RE-80. RINEHART & < & CO., INC. 


232 Madison Ave., New York 16, N. Y. € HI-FI & STEREO 
4 MODERN OSCIL LOSCC PE or Ay < | . a . 

name risk examntnatt on. If 1 like : + : a] » sen | > OMPON ENTS 

you O (plus postage) promptly ment Send us your list for a 

if not, I will retw book a owe on | To 
street ! 6 36.50 with SPECIAL PACKAGE DEAL QUOTE 
money A ve a 2 ‘eee voters privilege with No sale too small. Tradeins accepted. BONAFIDE 
: fers biggest discounts on all standard brands. Expe 
city yame. ve ET 5 advice and full guarantee are assured at 


’ 2 Pre otninetoes PR LBS BONAFIDE ELECTRONICS 
job title itn, teks taieee Devt. RES, 89% Cortland St.. N.Y. 7, N.Y 
OUTSIDE U.S.4.—$7.00 cash only. 10-day money-back Guarantes E WILL NOT BE UNDERSOLD 
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TRY THIS ONE (Continued) 


NONMAGNETIC METER CASE 


Mounting meters in iron cases for | 


bench use can cause errors unless the 
instrument is specially calibrated. As 
much as 10% error may be noted be- 
tween readings in and out of an iron 
case, because of magnetic shunting. 





FIBER BOARD 
PANEL 


SHEET IRON 
7 ses & BACK 
~*~ 


. ~ 
—~ 


Satisfactory meter cases can be made 
with sheet-iron sides and backs if the 
front panel is nonmagnetic. A piece of 
fiberboard attached to the metal frame 
with screws or rivets will make an 
ideal mount.—Hugh Lineback 


UNUSUAL ANTENNA JOB 

The customer reported his antenna 
was blown down during a wind storm, 
so immediately upon arrival I climbed 
to the roof to reinstall the torn-out roof 
mount, 

“Hey, don’t do that!” the excited cus- 
tomer called out from below, as I lifted 
the antenna to set it back into its mount. 

“Why not?” I shouted back. 

“Because I get better pictures with 
the antenna lying on the roof. All I 
want you to do is install the antenna 
in that position,” was the immediate 
answer. 


What a request! Before attempting 


to do anything more, I put the antenna 
back where it had fallen and climbed 
down from the roof to have a ground- 
level talk with the customer, and a look 
at the set. 

Sure enough, reception was much bet- 
ter with the antenna on the roof than 
with it in the roof mount! Remembering 
that old business motto “The customer 


is always right” (and he was this time), | 
I reinstalled the antenna in a lower | 
position that gave reception, equal to | 


the antenna lying on the roof. 

Moral: If the customer’s house hap- 
pens to have aluminum-foil insulation, 
try several low positions when you in- 
stall that TV antenna. It may mean a 
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OXFORD SPEAKERS 
Preferred for original 
equipment 

Proven for replocement 


Our cotalog is available upon request 


A Division of Oxford Electric Corp 


556 West Monroe St 


Chicago 6, Illinois 


-the 


Largest exclusive 
SPEAKER manufacturer 
in the world 
6 factories located 
throughout the U.S.A. 


ONCE MORE UNTO THE BREACH, 
DEAR FRIENDS! When you are 
looking for replacement speakers 

on a par with nent 


source 


equipment 
manufacturers. 
with exact replacement 


which will be of the 

quality as that originally 
Oxford ha ni 
and every applicat 


OXFORD Components, 





TARZIAN Offers 48-Hour, 
Direct Factory Service 
on Tuner Repairs 


That’s right. Net, $8.50 per unit and $15 for 
UV combinations, including ALL replacement 
parts. 90-day warranty against defective work- 
manship and parts failure. Tuners repaired on 
approved, open accounts. Replacements of- 
fered at these prices* on tuners not repairable: 
VHF 12 position tuner 
VHF 13 or 16 position . ° 
VHF/UHF combination... . 
Gee bw nse ee ce ee 
*Subject to change 


23.00 
25.00 
15.50 


Tarzian-made tuners are easily iden- 

tified by this stamping on the unit. 

When inquiring about service or re- 
placements for other than Tarzian-made 
tuners, always give tube complement... shaft 
length ... filament voltage... series or shunt 
heater... IF frequency, chassis identification 
and allow a little more time for service. Use 
this address for fast, 48-hour service: 


SARKES TARZIAN, Inc. 


Att.: Service Mgr., Tuner Division 
East Hillside Drive 
a Bloomington, Indiana 








Fill in coupon for a FREE One Year Sub- 
scription to OLSON RADIO'S Fantastic Bargain 
Packed Catalog — Unheard of LOW, LOW 
WHOLESALE PRICES on Brand Name 
Speakers, Changers, Tube Tools, Hi-I 
Stereo Amps, Tuners sands of other 
Electronic Barga 

NAME 

ADDRESS 


CITY 

if y have a f 
send his name a 
scription also 


oe tel my eelie) 


CORPORATION 


710 S. Forge St., Akron 8, Ohio 





EGULATED DC POWER SUPPLY 


NEW TRANSISTORIZED 


[Latae 


MODEL PS-3 $6950 net 


0-25v. DC variable output voltage 


NOW service technicians and industrial users can afford the 
performance of a regulated variable-voltage power supply. 


Set It and Forget It 


Voltage remains essentially constant at any 


output voltage setting regardless of load (within ratings) 
and AC supply voltage fluctuations, 


Extremely Low Ripple 

of rated operation 
between 115 
Output—0-200 MA, 
Input Voltage 


Regulation 


and 120 volts. 


110 to 130 volts, 
500 MV 


maximum, 


Less than 1 MV 
. less than 2 MV (.0005 V) for AC line voltage 


(.001 V) RMS for all conditions 


0-15 volts. 0-100 MA, 0-25 volts. 
60 cycles, 


for above mentioned ratings. 


Sold by Leading Electronic Distributors. Send for Catalog Sheet PS-3 


ELECTRO PRODUCTS LABORATORIES 


4501-R Ravenswood, Chicago 40 / Canada: Atias Radio Corp., Ltd., Toronto, Ont. 


AT ONE-HALF THE COST! 








Booth 2843—1960 Wescon Show—Aug. 23-26 
Memorial Sports Arena—Los Angeles 


rin OFF 











oo 1 ee 


5579 N. Elston Ave., Chicago 30, Il. 
Stocked by leading Electronic Distributors 





| HANDLE TOUGH 
SERVICE JOBS 


as slick as 
you do the 
easy ones! 


This giant, 822 
guide brings you the kind 
of PROFESSIONAL Serv 
ice training that helps you 
handle the toughest radio 
television-electronic jobs as 
slick and as accurately as 
you now do the easy ones. 

For the beginners, Radio 
& TV Receiver TROUBLE 
SHOOTING AND REPAIR 
is a complete, easily under- 
stood training For 


page 


course 








COMPLETE 
TRAINING experienced servicemen, it 
is an ideal way to “brush 
in modern up”’ on specific jobs: to de 
Professional velop better troubleshooting 
methods and shortcuts; and 
methods to find quick answers to 

puzzling problems. 

Invaluable step-by-step guides help you trouble- 
shoot in less time—and with a minimum of testing. 
Each service procedure, from locating troubles to fix 
ing them fast and accurately, is covered in text and 
by more than 417 how-to-do-it illustrations. Price 


only $7.50. 
PRACTICE 10 DAYS FREE! 


. RE-BO, RINEHART & CO., Inc. 
232 Madison Ave., New York 16, N. Y. 

Send TROUBLESHOOTING & REP —_ manual 
for 10-day examination. If I like book, I will then 
send you $7.50 (plus postage) in full payment. Other 
wise, I will return book and owe nothing. (Save! 
Send $7.50 with order and Rinehart pays postage 
10-day money-back guarantee.) 


FRR ccrpececencesnapnnqnanepecnageuenen 


Fer pecetigimraiistietnangens 


re 


City, Zone, State 
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TRY THIS ONE (Continued) 


signal difference of several microvolts 
or more!—John A. Comstock 


HANDY HEAT SINK 

An ordinary metal hinge 
small machine screw and wing 
through a pair of its mounting holes 
makes a dandy heat sink when you 
have to solder or unsolder a heat-sensi 


with a 
nut 


tive component from a circuit. Just un- 
screw the wing nut a little way, 
the sink over the component’s lead and 
tighten the nut again. This is mucl 
easier than using pliers—particul: 
if the soldering job happens to be a 
three-handed one.—Jerome A. Carl 


HOLE SHRINKING 

After tightening and loosening a 
tapping screw several times, the tl 
on the tapped metal become loose 
also happens when machine screws : 
used with tapped holes in sheet met 
To make the hole tight again, 
shrink it! 

Sheet metal can be compressed 
the hole by center punching. Six 
sharp punches with a prick pu 
around the hole and about % inch ay 
does for most cases. Hold a han 
against the other side so that the metal! 
does not bend if it is thin. If six punches 
do not do the job, try more or punch 
the same holes again.—Robert Jame 

STICKY RELAY CURE 

If the moving armature of a relay 
touches the pole piece after it has pulled 
in, the relay may not release the arma 
ture at the prescribed dropout current 
or voltage across it. 

The cure is smooth insulating mate 
rial cemented to either the pole piece 
the armature. Use varnished 
Mylar, etc. Cellophane tape is good 
an emergency but crinkles with age 

Be sure to remove any 
hesive as the relay may be even 
sticky if the surface is not 
James Alan 


COMPOUND FILLS HOLES 

When installing antennas on roofs, 
I find it handy to carry a tube of call 
ing compound in my toolkit to fill holes 
made by guy-wire anchors, and in win 
dow sills where a lead-in feeds through. 
The compound is more convenient to 
carry than tar since it comes in a tube 
like toothpaste and just one squeeze fills 
most holes.—Joe C. Allen 


slip 


cam! 2. 


surplus 


smooth. 
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NESS and 


W. S. Parsons 
was re-elected vice 
president of Globe- 
Union, Inc., Mil- 
waukee, Wis., par- 
ent company of 
Centralab, in an 
administrative re- 
organization re- 
sulting in increased divisional auton- 
omy. He was also appointed president 
of Centralab Electronics Div. Walter E. 


Peek (left) was elected vice president, 
marketing, of Centralab, a new position 
created in line with the reorganization. 
He had been general sales manager. 
Bruce E. Vinkemulder, former assistant 
general sales manager advanced to mar- 
keting manager. G. C. French, Jr. was 
appointed vice president, manufactur- 
ing; and R, L, Wolff, vice president, en- 
gineering. 


Herbert W. 
Clough, vice presi- 
dent, marketing, of 
Belden Manufac- 
turing Co., Chi- 
cago, was elected 
to the board of 
directors. 
William Djinis is 
now chief engineer 
in charge of all 
scientific activities 
of Electro - Sonic 
Laboratories, Inc., 
Long Island City, 
N.Y. An_ author 
and physicist, he 
had been head of the Physics Research 
Department of General Bronze Elec- 
tronics Corp. 


Sprague Products Co., 
North Adams, Mass., is 
merchandising a_ special 
selection of electrolytic 
capacitors for radio-—tele- 
vision technicians in a 
plastic job tray holding 15 
tubular electrolytic capac- 
itors in the 12 most fre- 
quently used ratings. It is 
known as the EK-3 Atom 
Assortment, 
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Jensen Indus- 
tries, Forest Park, 
Ill., is merchan- 
dising its new line 
of phonograph 
drive wheels, idlers, 
pulleys, tires and 
belts in a new 
Wheel Deal display 
rack. The new line 
includes 75 wheels 
that may be used in 
phonographs made 
by 29 leading man- 
ufacturers. 


ters tad 7 


L. Edward Cotsen, formerly distribu- 
tor sales manager of Tung-Sol Electric 
Inc., Newark, N.J., was advanced to 
assistant to the vice president in charge 
of sales. Richard L. Jandl (ieft), previ- 


ously regional original equipment mar- 
kets sales manager succeeds him. Harold 
F. Cook (right), becomes manager of 
marketing services, directing the ad- 
vertising, sales promotion, market re- 
search and sales planning departments. 


Jerrold Electronics Corp., Philadel- 
phia, Rep of the Year Award went to 


Ray R. Hutmacher Associates, Chicago. 
Walter Goodman (left), division man- 
ager, is shown making the presentation 
to Ray Hutmacher as Lou Waelterman, 
(right) Jerrold Midwest regional man- 
ager, looks on. 


Raytheon Co., Waltham, Mass., pre- 
sented the grand prize in its treasure 
hunt for industrial electronics salesmen 
to Joseph Donahue, Wholesale Radio & 


| On ultra-reliable Ur 


Field Engineers 


For Univac Missile- 
Guidance Computers! 


Field engineers aré being 
selected for mainten nments 
le-guidance 
computers and other military 
electronic data proces stems. 
Openings involve 1 tenance of the 
Univac ICBM guidanc« 


of its size to be completely transistorized. 


»ymputer, first 


Applicants must have at least 2 


years formal education in Electronics 
with 3 or more years in maintenance 
or maintenance-instruction. Experience 
should be associated with complex 

electronic equipment such as TV, radar, 
sonar or digital comp stems. 


iting Sy 
Before assignment, you will receive 
2 to 6 months training 
our St. Paul, Minnesot: 


it full pay in 
iboratories, 
paid life 

, medical and 
surgical benefits, relocatio1 


Benefits include compat 

insurance, hospitalization 
expenses 
and living allowances at field sites. 


Openings also for qualified instructors 


with backgrounds similar to above. 
Send comple fe re education 
and experience to 


R. K. PATTERSON, Dept. Q-8 


DIVISION OF SPERRY RAN 
2750 W. Seventh St., St. Pa 





'GONSET LOW-COST 
2-WAY RADIO 


Built for rugged “industrial-type” 
service where dependability 


is essential! 


Two models available: G-12 four-chan- 
nel unit, and lower cost G-11 single- 
channel unit. Ideal for making up 
2-way industrial communications sys- 
tems for buildings... yards... ware- 
houses...aviation... branch businesses 
... contractors. Also for fishing, boating, 
hunting—special events. 11-meter 
Citizens and radio offers virtually un- 
limited business or personal usage in 
vehicle, office, boat or plane. Simple 
licensing —no exam or special skills... 
merely fill out simple FCC form. 


G-12 CITIZENS COMMUNICATOR 

Every feature for dependable operation 
under heavy business and commercial 
use! Trans/rec channels are crystal 
controlled for highest stability, ease of 
tuning. Features press-to-talk opera- 
tion, front panel channel selector, ANL, 
adjustable squelch, transmitter tuning 
indicator, built-in speaker. 

FCC type accepted. 

Compact! fits into tight Quarters—only 
4\,” H, 7” W, by 10” D, weighs only 11 
pounds. Built-in power supply is uni- 
versal 12VDC/117VAC (optionally 
available with 6VDC/117VAC) oper- 
ates from power mains or 
vehicular battery. 

G-11 CITIZENS COMMUNICATOR 

Similar to G-12 except for single- 
channel operation, and mounting 
arrangement (3 models: 6VDC, 12VDC 
or 11I7VAC). 


149.95 per unit 
eeeeeeses 124.50 per unit 


SGESTED PRICE INCLUDES P-T-T MICROPHONE 
D TRANS/REC CRYSTAL FOR ONE CHANNEL, 
Write for details and FREE 
Citizens Band radio booklet! 


GONSET DIVISION Dept. RE 
Young Spring & Wire Corp 
801 South Main Street, Burbank, Calif, 


Gentlemen: Rush complete details on your 
Citizens’ Band radio, and free booklet 





NAME 
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Division of Y oung Spring & Wire Corporation 
801 SOUTH MAIN ST., BURBANK, CALIFORNIA 
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| BUSINESS AND PEOPLE (Continued) 


Parts Co., Baltimore, Md. John Hickey 
(left center), industrial products man- 


| ager of Raytheon’s Distributor Products 
| Div., is shown presenting $500 and tick- 
| ets for a 15-day tour of Europe to the 


winner. John T. Thompson (left), gen- 
eral manager of the division, and Paul 
Cunningham (right), Baltimore area 
sales manager, look on. 


Sencore, Addison, IIl., 
has been holding a series 
of time - saving clinics 
sponsored by local dis- 
tributors throughout the 
United States and Canada. 
Photo shows a group on 
Long Island sponsored by 
Gem Electronics. Ed Flax- 
man, Sencore vice presi- 
dent, and Steve Fisher, 
New York representative, 
were on hand to answer 
technical questions and to 
introduce the company’s 
new tube tester, the 
Mighty Mite. 


Hickok - Electrical In- 
strument Co., Cleveland, 
Ohio, celebrated its 50th 
anniversary at a dinner 
attended by civic and in- 
dustrial leaders. Mrs. Rob- 
ert D. Hickok, Sr., widow 
of the company’s founder, 
was presented with a 
bronze plaque authorized 
by the board of directors. 
She is shown with R. D. 
Hickok, Jr., president of 
the company. END 


Triplett Electrical In- 
strument Co,, Bluffton, 
Chio, is breaking ground 
for a new addition to its 
plant—the second majo. 
expansion in 3 years. R 
L. Triplett, (center) chair- 
man of the board and 
founder, looks on as his 
two sons, M. M. Triplett 
(left), vice president, and 
W. R. Triplett (right), 
president, prepare to dig 
in. Municipal officia and 
civic leaders look on 


Switchcraft, Inc., 
cago, Ill., developed 
cost, practical 
laboratory systen 
it states will help revolu 
tionize language training 
libraries. Tom Dowell, 
tributor sales manager, 
demonstrates the equip 
ment to a group of lan 
guage students. 


ais 
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Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head—do not use postcards. To facilitate identi- 
fication, mention the issue and page of — 
ELECTRONICS on which the item appeer 
UNLESS OTHERWISE STATED, ALL if MS “ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 











GENERAL CATALOG No. 61 is actual- 
ly four books in one. First section de- 
scribes nearly 1,500 coils and coil prod- 
ucts. Second section cross-references TV 
manufacturer’s parts numbers’ with 
Miller numbers. Third section does the 
same with auto radios while the fourth 
covers home radios.—J. W. Miller Co., 
5917 S. Main St., Los Angeles 3, Calif. 

TUNERS and high-fidelity amplifiers 
are described in several catalog sheets. 
—Harman-Kardon, Inc., 520 Main St., 
Westbury, N.Y. 

COMMERCIAL SOUND products are 
described in Catalog No. 132. Specifica- 
tions and graphs are given on micro- 
phones, PA loudspeakers and _ trans- 
formers. Included in this 32-page book 
is a guide for selecting the right micro- 
phone for a giv 
Ine., Buchanan, Mich. 


PHONOGRAPH NEEDLES and 
sories are described in a 48-page cata- 
log. Duotone needles are cross-refer- 
enced to other manufacturers’ needles 
and phonograph models. 
is illustrated so customers will have less 
trouble identifying the replacement 
needle for their phonograph.—Duotone 
Co., Ine., Keyport, N. J. 


TV TRANSFORMERS are cross-refer- 


acces- 


enced to set manufacturer’s numbers in 
52-page TV Transformer Replacement | 


Guide. Specifications of the replacement 
units are given. Available from dis- 
tributors or manufacturer. — Chicago 
Standard Transformer Corp., 3501 W. 
Addison St., Chicago 18, Tl. 


PEC GUIDE No. 6 describes in detail 
over 150 packaged electronic circuits. 
Test information, circuit diagrams and 
component values are given. Also in- 
cluded is a _ cross-reference 
manufacturers’ packaged 
Centralab, Div. of Globe-Union, 
900 E. Keefe Ave., Milwaukee 1, Wis. 


CATALOG of electronic supplies de- 
scribes and illustrates transformers, 
coils, tubes, test equipment, hi-fi equip- 
ment, ete. Special emphasis is given to 
ham gear.—World Radio Laboratories, 
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Each needle 


to other | 
circuits, — | 
Inc., | 


TIME TO 


CLEAN UP YOUR 


SYSTEM... 


Experts disagree 


> Engineers choose the new ESL-C99 
Micro/flex stereo cartridge because 
of its patented, inherently linear 
D’Arsonval movements and exclusive 
Micro/flex separating system. 


> Musicians, on the other hand, prefer 
the ESL simply because it makes 
records sound better. 

> Are you enjoying this superlative 
cartridge yet? It’s only $49.50 
at your dealer's. 


FOR LISTENING AT ITS BEST 


Electro-Sonic 
Laboratories, Inc. 


Dept E ¢ 36-54 36th St « Long Isiand City 6, NY 





oreleo' T-7 
LOUDSPEAKERS 


with voice coil magnets of 
Ticonal-7 steel (30% more 
efficient* than Alnico V) 





. 30% more efficient 
response to the full signal range 
of your amplifier... WHETHER 
ITS RATED OUTPUT is 
10 WATTS or a HUNDRED... 
at any listening level froma 
whisper to a shout! 





Guild-crafted by Philips of the 
Netherlands to give you 


THE CLEANEST 
SOUND AROUND 


Ask for a demonstration wherever 
good sound is sold or write to: 


NORTH 
AMERICAN 
PHILIPS 
CO., INC. 


High Fidelity Produc 
230 Duffy Avenue 
Hicksville, L.1., N.Y 


ts Division, 


Full Year's Subscription to 


RADIO SHACK’S 


Sensational 
pS CATALOGS 





Send coupon today! See world’s larg- | 
est and best line of electronic equip- | 
ment! Invaluable to pros, exciting for 
hobbyists. Over 100,000 items—stereo, | 
hi-fi, ham radio, tapes — at money- | 
saving prices. 15-day home trial on | 
any item. Satisfaction Guaranteed. 
TYPICAL RADIO SHACK VALUE! | 
“Realistic” 2-speed | 
Tape Recorder $49.50 ] 
Radio Shack dua | 
track portable! Wt 

only 17 Ibs. Has sep | 
orate record, play 

back, erase heads | 
Mike, 5°’ reel | 


i at 
NS 


MAIL COUPON NOW 


Radio Shack Corp., 730 Commonwealth Ave. 
Boston 17, Mass. 


Without further request 


Dept. soH Ie 
send lotest cate- 
log plus every issve for yeor—all FREE. 


Name 
Address . . ara 
Post Office vl 
ee State 
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TRANSISTORS 
aud other 


SEMICONDUCTORS ? 
Get these sx 
GERNSBACK BOOKS 


Here’s a series that takes you up the semiconductor 
trail from basic theory to advanced techniques. Read 
them all and be an expert on semiconductor theory and 
practice. Semiconductors are claiming more and more 
applications in electronics every day. Prepare for the 
future—get these books today! 

On sale at parts distributors — or order direct 


TRANSISTOR 

TECHNIQUES 

How to work with transistors. Who 
to avoid, How to test them, mea 
ure them, toke core of them. Not 
much moth or theory but oded 
with all sorts of practical hints — 
including some construction pro- 
ects for test instruments, ompli- 
hers, geiger counters, etc 

No. 51 144 pages. $2.00 


TRANSISTOR PROJECTS 


The best of the how-to-do-its se- 
lected from Radio-Electronics Mag- 
azine. Top writer-outhorities like 
Rufus P. Turner, |. Queen, Edwin 
Bohr and Leonard D’Airo give you 
step-by-step information on how to 
use transistors in building radios, 
instruments and accessories. Cleors 
awoy many misconceptions. Lefts 
you in on plenty of inside hints 


No. 89 160 pages. $2.90 


SERVICING TRANSISTOR 
RADIOS 

By Leonard D’Airo. 

How to make money servicing these 
new members of the electronics 
family. An expert technician tells 
you how to solve the mony spe 
cialized problems you'll meet 
Shows you the pitfalls to ovoid, 
the techniques to moster. Mony 
helpful troubleshooting charts in- 
cluded plus a chapter on tronsistor 
characteristics, interchangeability 
charts and substitution dato 

No. 76 224 pages. $2.90 


TRANSISTOR CIRCUITS 

By Rufus P. Turner 

A workbook for the experimenter 
Gives you over 150 tested transistor 
circuits for all types of electronic 
equipment to work with, fool with, 
have fun with. They all work 


No. 63 160 pages. $2.75 





FUNDAMENTALS OF 
SEMICONDUCTORS 

By M. G. Scroggie, BSEE 

This outstanding British authority 
gives you a cleor, authoritative 
and complete study of the whole 
field of semiconductors. In this 
truly superior book, he covers the 
whole range of semiconductor de- 
vices—transistors, rectifiers, photo- 
electric devices—everything 

Tells you how they ore used and 
what their future's likely to be. 
Virtually @ complete course on 
semiconductor fundamentals 


No. 92 160 pages. $2.95 


TRANSISTORS — THEORY 


AND PRACTICE (2nd edition) 
By Rufus P. Turner 

THE book on transistors. This pop- 
vlor authority crams more into this 
book than any other book in its 
price range (and many priced much 
higher). Discusses why tronsistors 
work, what you can do with them, 
measurements, tests, equivalent 
circuits, core. Completely revised. 
Much new material added 


No. 75 160 pages. $2.95 


GERNSBACK LIBRARY, INC., Dept. 80 
154 West 14th St., New York 11, N. Y. 


On sale 
Gentlemen: 


Please send me the books checked below 


rt 
at parts —postpaid. My remittance of $ 


is enclosed. 
distributors 
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NEW LITERATURE (Continued) 


3415 W. Broadway, Council Bluff 


AUTOMATION is the subject of 
page Bulletin GED-3908. Process 
trol, computing, instrumentation, 
merical control of machines, se? 
and communications—the six ke} 
tions of automation—are discu 
General Electric Co., Schenectad 
N. Y. 

PICTURE-TUBE MANUFACTURE i 
subject of Six Miles Of Sylvania ( 
manship. This 24-page, fully illust 
booklet describes the technique 
facilities used in making TV pict 
tubes. Available from distribut 01 
manufacturer.—Sylvania Electric Prod 
ucts, Inc., 1100 Main St., Buffalo 9, N. Y 
10¢ 


TOOLS are described and illu 
in 24-page Catalog No. 103A. P 
all types, wire-skinning and ot! 
cial knives and tool kits and pouch 
are covered.—Mathias Klein & Sons, 
7200 McCormick Rd., Chicago 45, | 


LOUDSPEAKERS are covered ir 
page catalog Crescent Speake 
fidelity, automotive and publi 
units are described.—Federated Indus 
tries, Inc., 4477 Elston Ave., Cl 
Ill. 


RESISTORS and electronic ha 
are covered in Catalog No. 
plings, binding posts, handle 
shaft locks, washers, precision 
tapped resistors and standoffs 
a few of the items described and 
trated.—Sterling Precision Corp., 
strument Div., 17 Matinecock A 
Washington, N. Y. 


CITIZENS BAND posters are 
for marinas and boat landin; 
continuously monitor Citiz 
channel 13 (unofficially sele« 
national calling frequency). 
marinas or landings should ser 
or card to manufacturer stat 
they continuously monitor cl 
—Kaar Engineering Corp., 299 
field Road, Palo Alto, Calif. 


COMMUNICATIONS a negereged for 
amateur, aircraft and broadcast 
listed in 94-page 1960 General ( 
Transmitters, receivers, radars 
ponders, antennas and a spectrun 
lyzer are among the many items co. 
ered.—Collins Radio Co., Cedar Rapids 
Div., Cedar Rapids, Iowa. 


CIRCUIT HANDBOOK has 30 
powered transistor circuits. T 5 
Circuit Handbook for the Hobbyist 
shows schematics for audio and ente 
tainment equipment, transmitter modu 
lators, preamps and rain alarms. Avail 
able from distributors or from manu 
facturer.—Sylvania Electric Products, 
Inc., P. O. Box 37, Buffalo 9, N. Y. 50¢. 


SMALL PANEL METERS are described 
in Bulletin GEA-7034, 12 pages of spe 
ifications, features, ordering instruc 
tions and prices. A description of 
tom features for special applicati 
included.—General Electric Co., Sch« 
nectady 5, N. Y. END 
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ZENER HANDBOOK. International Recti- 
fier Corp., El Segunda, Calif. 100 pp. $2. 
The Zener diode has become an im- 


portant and useful member of the semi- | 


conductor family. This handbook dis- 
cusses theory and design considerations. 


Applications include de and ac, af and | 


if circuits, computers and circuit pro- 
tection.—IQ 


ELECTRONIC GUIDE. References for Re- | 


search Div., Electronic Guide Publishing 
Co., Burbank, California. 
191 pp. $7.50. 

This directory lists all the electronic 
articles that have appeared in close to 
50 periodicals of seven nations. It cov- 
ers the year 1959. The articles listed 
are arranged by title under appropriate 


7 x 10 in. | 





A Hi-Fi 
SYSTEM? 


Send Us 
Your 

List Of 
Components 
For A 
Package 
Quotation 


WE WON'T BE 
UNDERSOLD! 


PARTIAL LIST 
OF BRANDS 
IN STOCK 

Jim Lansing* 

Altec Lansing 
Electrovoice 
Jensen 

Hartley * Stephens 
University 
Acoustic Research 
Janszen 
Wharfedale 
Karlson Cabinets 
Viking 

Concertone 

Bell * G.E. 
Weathers 
Horman—Kardon 
Eico * Pilot 
Acrosound 

Quad Amp! & Spkrs* 
Dual Changer* 
Bogen * Leak 
Dynakit * Fisher 
H. H. Scott 

Uher Recorder 
Thorens* Sherwood* 
Pentron * Roberts 
Ampex * DeWald 
Sony * Tandberg* 


| Bare liitels 


up-to-date 

component prices 

PLUS 

the quick easy way 

to figure service charges 


EQUALS 
Yawe Kies 
OFFICIAL PRICING DIGEST 


VOL. 4, NO.1 


hour 


y 
rhar ec 
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nd show- 
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jato a 
ate ist 
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Challenger 
Wollensak 
Garrard 
Miracord 
Glaser-Steers 
Rek-O-Kut 
Components 
Norelco 
Fairchild 
Pickering * Gray 
Audio Tape 
Magnecord* 
Artisan Cabinets 


All merchandise is 
brand new, fac- 
tory fresh & guar- 
anteed. 


AIREX 


RADIO Artisan Cabinets ELECTRONIC PUBLISHING COMPANY, INC. 
CORPORATION *Fair Tr 180 N. WACKER DRIVE, CHICAGO 6, ILL 
64-RE Cortlandt St., N.Y. 7, CO 7-2137 


category headings. 


DIGITAL COUNTERS AND COMPUTERS, 
by E. Bukstein. Rinehart & Co., 232 Madi- 
son Ave., New York 16, N. Y. 6/4 x 9'/s 
in. 248 pp. $7. 

As presented on its jacket, this text 
contains “a complete description of the 
theory, design and application of digital 
counters and computers, including the 
interpretation and use of their output.” 
Though written for the student or 
practicing electronic engineer, the text 
is not too difficult for the electronic 
experimenter. Twelve chapters take the 
reader from nonsinusoidal waveforms 
to analog and digital converters. Of 
course, there are stops along the route 
to cover binary and decade counters, 
readout indicators and circuits, number 
systems, storage devices and other 
important topics.—LS 


| 
BASIC ULTRASONICS, by Cyrus Glick- | 

















PACKAGE Hi Fi we MAIL ORDER HI-FI 34 
or SINGLE COMPONENTS You ean now purchase 


You'll find our prices low Coren mabe 4 in 24 hot 
and service fasf. 


Ww Dp ir HI-FI from one 

e f perfect d 
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Hi-} R jers an i % 24 hours ND 
US_A LIST OF YOUR HI-FI REQUIREMENTS 

Write for our quotation 4 + OUR w SOL eens QUOTATION and our 

CENTER ELECTRONICS Co., Inc. CARSTON STU DIOS 125-RD E. 88 St. 


74-R Cortlandt Street, New York 7, N.Y. New York 28, N. Y 

















ELECTRONICS 


Engineering-lTechnicians 


Bachelor of Science Degree, 30 Months 


Save Two Years’ Time 





stein. John F. Rider Publisher, Inc., 116 
W. 14 St., New York, N. Y. 6 x 9 in. 144 
pp. Soft cover $3.50. Cloth cover $4.60. 
Handled in the modern picture-book 
style, this work gives the beginner in 
ultrasonics a clear idea of the subject. 
It is divided in three sections. The first, 
“General Theory”, explains exactly | 
what ultrasonics is. The second, “Equip- 
ment”, shows chiefly how it is gener- 
ated. The third gives the applications | 
of ultrasonics to a large number of | 
measuring, therapeutic and other uses. | 
The author, Cyrus Glickstein, is well- Missile headed 
known to our readers, having had a for outer 
P . A — 7 space Cour- 
number of articles published in this tesy of Space 
magazine.—F'S 


Technology 
Laboratories, 
FUNDAMENTALS OF SEMICONDUC- at 

TORS, by M. G. Scroggie. Gernsback Li- 

brary, Inc., 154 W. 14th St., New York 11, 
N. Y. 52 x 82 in. 160 pp. $2.95. 

If you don’t understand the Hall 
effect, electroluminescence, masers, 
Zeners or thermistors, you need this 
book. Of course, transistors also receive 
considerable attention. 

Written for electronic technicians, it 


Radio-Television Plus Colx e 2 Months) 
(CD Electronics Technician (12 Months 
C0 Industrial Electronics Technician (12 Months) 
(C) Electronics Engineering (B.S. Degree) 
(CO Electrical Engineering (B.S. Degree 
[) Mechanica! Engineering (B.S. Degree) 
[} Civil Engineering (B.S. Degree) 
(CD Architecture (B.S. Degree) 
Heald College ranks FIRST West of the 
Mississippi in “Who's Who in America” 
Approved for Veterans 
DAY AND EVENING CLASSES 
Write for Catalog and Registration Application. 
New Term Starting Soon. 


U.S. Air Force Photo 


HEALD'S 


ENGINEERING COLLEGE 
Established 1863 
Van Ness at Post, RE 
San Francisco, Calif. 


Your Name 
Address 
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State 
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“TAB” Tubes Tubes Tested, Inspected, Boxed— 


Months Guarantee!! No Rejects! 
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TUBES WANTED! WE BUY! SELL & TRADE! 


NEW SILICON 750MA* DIODES 7.0% 


GENERAL PURPOSE 
SPECIAL 2 FOR $1 





rms ey | rms/piv rms / piv 
35/50 70/100 140/200 
-2S¢ 35¢ -45¢ 


rms/piv rms/piv rms iv | 
— 350 500 420/600 
$1.00 $1.26 


65¢ 
rms Ww rms iv rms piv 
560 goo 630/900 7001000 
$1.Su 1.70 s 
* CAPACITOR INPUT DERATE 20% 
85 or more inis tem we pay &’.t’./L 


*NEW ‘‘TEKSEL" SELENIUM RECTIFIERS | 
rut WAVE BRIDGE RECTIFIERS. ONE YEAR UT 
1svac potted 72vac 144VAC 
cont. | 44V0C |28V0C Ssévoc i11isvoc 
1AMP \$ 1.30 . ae © 6-09 © 9.45 
2amPp 2.15 3.00 6.25 12.30 
3amP 2.90 4.00 860 16.75 
6GAmMP < 3s aS oo 18. Bh 36.15 
10AmP 2.15 26.3 48.90 
write r™ Comptete Rectifier Catalog 
NEW Selenium Radio & TV Rectifiers! GTD. 
65Ma 45¢ 4 4 33 33: 
Fs 65¢. 


$1 $8. 
Orders thie” item $10 or a. Postpaid 48 States! 


~NEW POWER CONVERTER | 

i2VDC to soovoc a 200M. 
Watts; at 250VD0C Type ci2soe 
$35. Hi " ‘y, low ripple, low idle 
current 1 rectifiers! Toroidial 
Hie! Mag metal tape wound transform 

» fused & short circuit proof, 
in size! Quiet! Light weight! c 

to go. Conserv atively 

Rated De tleo =r Tr eters Hea Copper ~- steink. 
12VDC to 250VDC up to 150MA Teee C1225A 83 


"*TAB’’ KITS! “"TAB"' THE est its! “TAB” 
All Kits Contain Most Popular Ve 
1 Kits Sub- min. Tr mee 
Resistors Kit 40 Standof insulators 
Kit 35 Power 
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so eyes 
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12 Aigtr Clip Asst'd. | Kit High Gain XTAL Mike 


BUY 10 KITS—GET ONE FREE! EACH «r99¢ 
TRANSISTORS & a 
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LCO POWER HEAT SINK WITH FINS 


SELENIUM PHOTOCELL—SUN BATTERY 
P ROUND 11%” Dia.—250 ua -..-$1.00 
V2" Dia.—360 ua ‘ .75 
a ry tee A ua 
x7 1e-7 ua 
16 x yg" 200 ua 
424 16 x 7-360 ua 
$1x ae EACH 
ORDER QTYS TEN OR MORE DEDUCT 20% 
THIS ITEM SHIPPED POSTPAID ORDERS $5 UP 


SNOOPERSCOPE TUBE 2 $5 @, 2 for $9 
X150 HiTemp CHIMNEY EZ Mtg S8e, 2 for $1 

221 NEW ORIG. SIG ae RECALIB & ECONDI- 
TONED NOYSFAS PCKD W CAL IBIRATION BOOK 


NEW BC1335 26.9 to 38.0 M 








s TRANSCEIVER WITH 
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$1.59 

? 259 45¢ x Den for 32 
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BOOKS (Continued) 


is highly informative and easy to fol- 
low. The first few chapters discuss 
atomic systems, energy, junctions and 
other physical concepts. From this 
theory you will be able to understand 
the function and use of special devices 
like Spacistors, Unijunctions, solar gen- 
erators and tunnel diodes, to mention 
only a few of the many semiconductors 
described here.—JQ 


A GUIDE TO STEREO SOUND, by David 
Tardy. Popular Mechanics Press, 200 E. 
Ontario St., Chicago 11, Ill. 92 x 6% in. 
192 pp. $4.95. 

An explanation for the beginner who 
gets confused by long-winded theoretical 
explanations of what stereo is and how 
it works. Here, written in simple, un- 
complicated language is the story of 
stereo, starting with “Why Stereo” 
touching on “Sound & Location, Ampli- 
fiers for Stereo” and ending with 
“Stereo Stored.”—LS 


CLASS-D CITIZENS RADIO, by Leo G. 
Sands. Ziff-Davis Publishing Co., 1 Park 
Avenue, New York 16, N. Y. 9's x 6 in. 
181 pp. $4.95. 

A basic introduction to Citizens radio 
for all who are interested in Citizens 
radio equipment or want to know more 
about this rapidly expanding field. Its 
nine chapters and three appendices 
cover the many aspects of Citizens 
radio.—LS 


101 WAYS TO USE HAM TEST EQUIP- 
MENT, by Robert G. Middleton. Howard 
W. Sams & Co. Inc., 1720 E. 38 St., In- 
dianapolis, Ind. 52 x 82 in. 168 pp. 
$2.50. 

The grid-dip meter, antenna imped- 
ance meter, bridge, voltmeter and scope 
are the instruments most often men- 
tioned in this book. The author shows 
how to use them to test, measure and 
adjust receivers, transmitters, filters, 
amplifiers, antennas, etc. All procedures 
are given in detail, making it easy for 
any ham to keep his shack in first-class 
operating condition.—/Q 


MASERS by J. R. Singer. John Wiley & 
Sons, Inc., 440 Fourth Ave., New York 16, 
N. Y. 6 x 9 in. 147 pp. $6.50. 

The maser is a relatively new instru- 
ment of modern science. It is useful at 
very high frequencies as an oscillator, 
amplifier or frequency standard. Though 
expensive and complex, it has the im- 
portant advantage of low noise. The 
author discusses solid and gaseous 
types, two-level and three-level, and 
shows how they are used. No advanced 
math is required, but the author does 
rely on equations to explain the theory. 


TWO-WAY RADIO, by Allan Lytel. Mc- 
Graw-Hill Book Co., 330 W. 42nd St., 
N. Y. 36, N. Y. 6 x 9 in. 289 pp. $9.50 

Besides being a valuable introduction 
to two-way radio, this book is a useful 
text on FM. Since that system of modu- 
lation is almost exclusively used in two- 
way radio, the author has gone into it 
in considerable detail. He devotes his 
first four chapters to an introduction 
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ELECTRONICS 
CAREER KIT 


if you're interested in breaking into a 
good-paying job in Radio-TV-Electronics, 
1.C.S. will send you absolutely free a 
famous Career Kit with 3 famous booklets 
that have helped thousands of others — 
just like yourself—on the road to real 
success. Includes: 

1 “HOW TO SUCCEED” Career Guide 
36-page gold mine of career tips and 
information. 

2 “JOB CATALOG” of opportunities in 
your field of interest. 


3 “SAMPLE LESSON” (math) to demon 
strate the famous 1.C.S. method 


Send today for your free |.C.S. Career Kit 
with these 3 famous booklets. There's no 
obligation. This may be the big break 
you've been waiting for. Mark and mail 
the coupon today. 


FREE! 


INTERNAT RRESPONDENCE SCHOOLS 
Dept. 37 Seranton 16, Penna. 

Please send tree Career Kit with 3 famous booklets 
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@ Prepare now for a profitable 
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@ 100 ASST. RADIO & TV KNOBS Pushons $1.90/c 
All. Material Guaranteed. $2.00 min. order. Orders 
F.0.8. NYC. Iinciude check or oo areer. Shpg 
charges pius. C.0.D. orders 25% dow 


WARREN DIST. co. 


nyc 7, NY 87-89 Chamber St. WO 2-5727 

















TV PICTURE TUBES, 


At Lowest Prices 





| 
tz 
17BP4 ..$ 9.95 21AMP4 $15. = 
"17.00 15. ae 


HepesSesnneoomn 
SESESSSASESE 


Algminined tubes $3.00 for 21”; $5.00 for 24” 
dditional. Prices include the return of an accept- 
able “similar tube under a .. These t 
ctu: 





a repres 88 . 
Bees and materials Including the electron gun arey 
rand new. 
ALL PRICES FOB CHICAGO, ILLINOIS. De- 
posit required, id tub: not re- 
a5e% 





on . 
tubes must be retu epaid. rer i 
shipped Rail . Shipped only to Conti- 
nental U.S. Canada. t 


i 

i 

You bet we'd be if we were 4 
i 4 WRITE FOR COMPLETE LIST. £ 
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to tell you all about AUDION's 
‘Out of this World Hi Fi Values: 


fered | —PICTURE TUBE OUTLET—1 


2922 North Milwaukee Ave. | 


tree 
Citi 25-E Oxford Road 
= Mansapeqee. Hw Wort | 











LEADER TEST INSTRUMENTS 
new “LEADER test tustrument 


LAG-55 AUDIO GENERATOR 
SINE SQUARE 


A multi-purpose generator for 
measurements on audio equipment 
-amplifiers, speakers, networks. 
Three waveforms: sine, square and 
complex for all types of measure- 
ments including response, distor- 
tion, transient and I-M distortion 
checks. Full range is from 20 
to 200,000 cps, output 5 volts 
with minimum amplitude variation 
throughout whole range. 


The LEADER tes! instruments are being used in the more than 36 countries 


attesting their excellence in design, performance and usetulness 


OHMATSU ELECTRIC CO. LTD. 


2596, 5-CHOME, KAMIMEGURO, MEGURO.KU, TOKYO. JAPAN 
Cable Address “OHMATSUELEC” TOKYO 











Chicago 18, Ill. Dickens 2-2048 4 | 
| book tells about radio, remote control, 





BOOKS (Continued) 


to FM—modulation, transmitters and 
receivers. A chapter is, however, given 
to AM transmitters and receivers, and 
the rest of the book covers installation, 
antennas, selective calling systems and 
servicing.—F'S 


UNDERSTANDING MICROWAVES, by Vic- 
tor J. Young. (Abridged Reprint) John F. 
Rider, Publisher, Inc., 116 W. 14th St.. 
New York 11, N.Y. 5/2 x 8/2 in. 292 pp. 
$3.50. 


It ign’t an easy task to write a good 
book on microwaves without resorting 
to deep math. This author has done it. 
He explains the mysteries of transmis- 
sion lines, waveguides, antennas and 
oscillators from a physical standpoint. 
Vectors are introduced to pave the way 
for Poynting’s formula and Maxwell’s 
equations, but most of the math is left 
for footnotes. 

The book begins with the elements of 
fields, charges and electromagnetics. It 
ends with discussions of microwave 
tubes, radar and communications.—/Q 


EXPERIMENTS IN ELECTRONICS, by W. 
H. Evans. Prentice-Hall Inc., 70 Fifth Ave., 
New York 11, N. Y. 6x 9 in. 374 pp. $6.95. 

This is a lab course for college elec- 
tronics students. Experiments cover the 
use of test equipment, operation of cir- 
cuits, tests and measurements. Both 
tube and transistor circuits are in- 
cluded. Among them are amplifiers, 
flip-flops, multivibrators, modulators, 
sweeps, etc. 

Readers need a good knowledge of 
theory and math to gain full benefit 
from this book. It is not for beginners 


RADIO CONTROL FOR MODEL BUILDERS, 


| by William Winter. John F. Rider, Pub- 


lisher, Inc., 116 W. 14th St., New York 
11, N.Y. 5/2 x 82 im. 220 pp. $4.25. 


You too, can join in the fun. This 


models and how they go together. It 
contains chapters on receivers, trans 


| mitters, batteries, actuators and relays 


Simple and complex units are discussed 
You wil! also find the latest FCC regu 
lations as they apply to control. END 


TV 





“What's this ‘rf burn,’ $30?” 
RADIO-ELECTRONICS 





ADVERTISING INDEX 


Radio-Electronics does not assume responsi- | 
bility for any errors appearing in the index 


below. 


Airex Radio Corp 
Allied Radio Corp. ; a ¢ ‘ . 
82 a 
Amphenol-Borg Electronics Corp. a : UMP -Twist Dies 


Arkay International Inc. 123 } . 

Astatie Corp. 3rd Cover which are especially designed for TV 
Audion f Be. 

Audio Unlimited Ine. replacement. Each capacitor is fully 
B & K Mfg., Co. “guaranteed for one year . . . and is 
Barry Electronics Corp. 23 

Bell Telephone Labs. J needed and in doninied for re- 
Blonder-Tongue Labs. placement use NOW! 

Bonafide Radio ; 

Brooks Radio & TV Corp. 


Capitol Radio Engineering Inst. ’ ee ee ee ee ee ee ee ee Ss ee 


Coemien Studios 9 F INTE— Flexible 
Castle TV Tuner Service : Here are popular, fest moving 
. ; A ¢ 3 Leod Types 


Center Electronics 
Centralab Div. of Globe Union : capacitors which mean repeat Heavily Waxed 
Chicago Standard Transformer Corp..... business for you. They with- Cordboard * 


Cleveland Institute of Radio Electronics 
Commissioned Electronics Co. : stand extreme moisture and Case 
Coyne Electrical School...... : 97, 2 temperature conditions. Made 
CREI-Atomies odie nates 2 ‘ 

of highest quality and uncondi- 
Daystron, Ine. 
DeVry Technical Institute 
Dressner nee 
Dynaco Inc. 


Electro Products Labs. } : —_ 
Electro-Sonic Labs. ‘ IHCE—Tubular Types 


Electronic Chemical Corp. 4 Aluminum Case 
Electronic Instrument Co. 23, 7 eS a ag —- 
Electronic Measurement Corp. g $ ' 

Electronic Organ Arts...... “4 eer 

Electronic Publishing Co., Inc. g ; + el P 

Gernsback Library | ¥ wee 

Gonset Div. of Young Spring & Wire Corp. . —— 

Grantham School of Electronics 1 ILLINOIS “UMP” and “ELECTROMITE"” Capacitors are available from leading 
Hesth Gompeny. ne - ii G5, 66, 6 electronic parts distributors. -— 

Indiana Technical College : CONDENSER COMPANY 
Illinois Condenser Co... 23 | Write f ILLINOIS 1616 NORTH THROOP STREET 
Key Electronics ............ ns 2 | vue ver 1 CHICAGO 22,*ILL. EV 4-1300 
Lafayette Radio 2 our complete 


catalog. ' Export Department: 15 Moore Street, New York 4, New York 














Mercury Electronics ....... 
Moss Electronics Inc. ~ 


National Radio Inet. 8, 10 a “ALL THE CONVENIENCES OF HOME WIL. 
Philips C TRAVEL WITH YOU WHEREVER YOU GO 


North American Philips Co. 
Ohmatsu Electric Co. Ltd. itd 
Olson Radio tere : 
Opportunity Adlets > 
Oxford Components, Ine. — FROM 
BARRY’S 7 
Progressive ““Edu-Kits” Inc. * 
a GREENSHEET ARKAY ,'2 TRANSISTOR INVERTER 
RCA Electron Tube Div.....14, 15, 108, Back Cover VALUES 
RCA Institutes 20, 21 ARE OUT OF Model 2-120W 
Radio Shack Corp. 117 | THIS w KIT 
Remington Rand Univac 115 
Rinehart. & fe. Inc.. 112, 114 | ORLD... $ 
Rohn Mfg., Co. ; 19 29 95 
The Sampson Company 87 e 


Sams (Howard W.) & Co., Inc. 106, 107 Factory wired $35.9. 
Schober Organ Co ‘ actory $ 5 


a pete a 0 a 8 “Wp, saa < “se these and mare from cabo boat katery 
ar oe Se ir =e ' Build it in a few short | © Portable TV 
Sprague Products “en fie 52 é Sia A a) hours — install it in Electric Razor 
Switeheraft, Inc. : a = minutes! Transistorized Communications 
Sylvania Electric Products, Inc. : ‘ a circult adapts any 12 Receiver 
TAB — a 2¢ : on ne Volt battery to 115 Amplifier 
Sarkes Tarzian, Inc............ : - + ae 

Triplett ; Second Cov “So he ‘ Volt AC. Table Radio 
Tung-Sol Electric Co... panedes — 2 a : 

D. Van Nostrand Co., Ine...................... 3 ee ONLY ARKAY 
Vidaire Electronics Mfg., Corp. I . : “ Golden “60 components give a 
Warren Distr. Co. 

Weston Electrical Instrument Corp. *A complete catalog of specialized industrial Elec- 


LIFETIME GUARANTEE! 
Winegard Company tronic TUBES and COMPONENTS featuring 


Xcelite, Inc. 99 | a a savings to Industry, for Servicemen FM TUNER KIT 
SCHOOL DIRECTORY PAGES 120, Prove these values to yourself! Complete and mail : f 


A 2 h, ° h t. “3 4 be 
Baltimore Technical Institute pal go a for your copy of the — ee Z $39. 95 
Canadian Institute of Science & Technology Ltd. . also purchase your equipment and unusec i 

. Factory pared 








Perma-Power Company 
Picture Tube Outlet 


ewe Sawnm a 


“aor 











7 “ tubes. Send details: BARRY ELECT BORIC CORP. 
Indiana Technical College 512 Broadway, New York 12, N.Y. Dept. RE® 
International Correspondence School Please send me a copy of the *Greensheet and 
Milwaukee School of Engineering add my name to your mailing list. All delicate adjustments have been rd at 
Niles Bryant School ‘ the couey on the completely pre-wired, 
Phila. Wireless Technical Institute (RES) prealigned front end. All the worry is re- 
Phileo Technological Center i moved — only the fun is left! Professional 
Saedi Unlimited quality FM Tuner with AFC for drift- free re- 
Tri-State College ception, precision tuning indicator, 3 double- 
Valparaiso Technical Institute | ES SSS ee tuned IF stages. FM-7 KIT 


ADVERTISING REPRESENTATIVES: Los Angeles: )) 
Harker-Husted-Coughlin, 400 South Alvardo 8t., Tel. | Address 

DUnkirk 7-2328. San Francisco: Harker-Husted-Cough ee i 

lin, 444 Market St., Tel. GArfield 1-0151, Chicago: 8631 | re ae ro me | 
East Prairie Road, Skokie, I). . ORchard 5-3740. 

FOREIGN "AGENTS: Great Britain: Atlas Publishing '§ City avsctecersensenenes 88 O68 Van Wyck Expressway CG aichmona? 
and Distributing Co., Ltd., 18 Bride Lane, London E.C, 4. 
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¢ 5 CRYSTAL CONTROLLED TRANSMITTING POSITIONS 
M ype hg thong TUNEABLE RECEIVER OVER FULL 


22 CHANNEL 
« 4 DUAL ee PLUS 2 SINGLE FUNCTION 
PLUS 2 RECTIFIERS FOR 12 TUBE 


R 
© PLANETARY VERNIER TUNING 
* COMPLETE WITH TRANSMITTING CRYSTAL FOR 


27.065MC 
¢ MEETS ALL FCC REGULATIONS 
. a cans FRONT PLATE FOR EASY ACCESSIBILITY 


¢ UNEXCELLED RECEPTION ON LAND AND SEA 
COMPARES WITH UNITS-COSTING 3 TIMES AS MUCH 





COMPLETELY WIRED tise Unatter 
NOT A KIT! y 


Planetary "Push to Talk 
PS Switen VOMMler Tuning Siide Switch 





The Transceiver 
at @ maximum iega! 
a 





channet oar om 2 watts 
(transmit, receive, an 

pilus squeich noise limiter 

my bey -- and 720hm 

i , ground plane 

i or ceramic micro- 











“Met 11.95 











NEW! LAFAYETTE TELESCOPIC 
CITIZENS BAND WHIP ANTENNA 


directly to your citizens 


band transceiver. ideal for point 
nt service . Molded base 








: Telescopes, From 162" to 40” a 95 
Vertically or Right Angle 
An outstanding antenna wan. Pk B quality ome eee | 





NEW! LAFAYETTE “Tiny’’ 
6 Transistor Radio 


Segincored a apot 

like precision of a . true super- 

het circuit with push-pull audio output 

powers either the —_— in - a spea| 
covet: 


ferrite — = fod antenna 


“Tiny” 6-Transistor Radio....Net 19.95 














PLEASE RUSH ITEMS CHECKEL 


() HE-15 CITIZENS BAND TRANSCEIVER (() TM-14 RADIO FIELD INDICATOR 
(CO FS-206 “TINY” 6 TRANSISTOR RADIO (() HE-19 WHIP ANTENNA 

() FREE 308 PAGE CATALOG 600 
Enclose: 


id Find $. (Please include postage to cover shipping) 





ae . 





Address. 





1 
§ 
| 
i 
I 
; FREE 308 Giant Size Pages! 
t 
i 
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LAFAYETTE RADIO, 
1 P.0.BOX 222, JAMAICA 33, N.Y. Dept. [sH1-6 | 


Sinai LOCATIONS-—NEW YORK. N. Y.- BRONX, N 


BOSTON. MASS./NEWARK, N. J./PLAINFIELDO.N 





i Everything in Hi-Fi 
q and Electronics 
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DYNAMIC CARDIOID MICROPHONE 


with the industry’s most positive 
anti-feedback characteristics 


* 


~ 


LIST PRICES 
Model 77 
trated 
e Finish, $82.50; 
h, $92.50 
7 Head only), 
me Finish, $72.50; 
nish, $82.50 
el G-77 (Complete 


G-Stand), 
me Finish, $97.45 


MX 


\ 


.\ 


% \ 
. \ 
\\ 


\\ 


When you're looking for the ultimate in cardioid microphones, consider ~ a 
these advanced features of Astatic’s Model 77 and see if you don’t agree that ~ 

no other manufacturer has SO MUCH TO SING ABOUT—the most positive 
anti-feedback characteristics ever achieved, -18 db; exclusive Mylar diaphragm 
that is pop-proof and blast-proof, retains like-new flex properties for more 
years; an exclusive sintered bronze method of acoustic phase shifting that 
creates the industry’s top directional characteristics; -52 db output and 
exceptionally flat response through 30 to 15,000 cps. 


Do one thing for your own satisfaction. On your next installation, make 
a direct comparison of the Astatic 77 with any other cardioid, We'll guarantee 
—when anyone mentions the word “cardioid” again, you'll sing the praises 
of this incomparable Astatic instrument. 


GO BY BRAND 
—GO BUY ASTATIC 


THE 


e 
Apflalic CORPORATION, CONNEAUT, OHIO 


wet IN CANADA: CANADIAN ASTATIC LIMITED, TORONTO, ONTARIO 
on pe = EXPORT SALES: ROBURN AGENCIES INC. 43) GREENWICH ST. N.Y. 13,N.Y.,, USA 
yee wt 
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SINGING SOUNDS BETTER WHEN THERE'S AN ASTATIC MICROPHONE ABOUT 





How do your 
customers rate you? 


Your reputation is based largely on what happens after you leave the scene 
of each service call. For this reason the name on the tubes you install makes 
a world of difference. RCA tubes are designed and manufactured to assure 
customer confidence in you as well as in RCA. 
RCA tube quality is your best insurance against call-backs due to 
premature tube failure. 
RCA tube performance puts your workmanship in the best light and 
protects it through rigid quality control. 
RCA’s trademark symbolizes a name and reputation customers have re- 
spected for decades. 
Your customers know that those red-white-and-black RCA tube cartons in 
your tube caddy represent the most trusted name in electronics. Remember, 
customer confidence is the cornerstone of your business. SIGN OF A SERVICE JOB WELL DONE 
To protect your service reputation before, during and after every service 
call, make sure your next tube order specifies... RCA TUBES. 


RCA ELECTRON TUBE DIVISION, HARRISON, N. J. 


(( > > ) The Most Trusted Name in Flectronics 


, RADIO CORPORATION OF AMERICA 
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